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Friday-April 16th

Time

Events

Location

Page

7:30

IJAS Registration

Resch Hall Atrium

7

8:00

Registration Desk, Bookstore Open,
Morning Snack

Resch Hall Atrium

8:00-10:30

UAS Competition

Resch Hall Atrium
Rooms 103, 104, 105, 106

7

10:30

Break

11:00-11:55

General Session I - Saving Lives with Science:
New Approaches to Cancer Drug Discovery and
Development

Shaw Center for the
Performing Arts Auditorium

8

Noon-1:15

IJAS Award Luncheon
Presentation of UAS Awards

Memorial Student Center,
Main Room

9

1:30-2:15

IAS Business Meeting

Zimmerman Hall,
Room 218

9

1:30-3:00

Graceland University Lab Encounter: A hands-on
opportunity to explore forensics, robotics, ecology, physiology, chemistry, and rocket science.

Resch Hall, Laboratories
(both levels)

2:15-4:30

Senior Academy Poster Set-Up

Resch Hall Atrium

2:30-4: 30

Symposium A-Ecology and Management of Prairies and Oak Savannas in Southern Iowa

Resch Hall, Room 106

10

2:30-4 :30

Symposium B-Nanoscience: From Self-assembly
of Nanoparticles and Polymers to Nanoparticle
Characterization and Applications

Higdon Administrat ion
Building, Heritage Chapel
(2nd Floor)

11

2:30-4:30

Symposium (-Discoveries in Sensory
Physiology: New Pathways and Old Questions

Zimmerman Hall,
Room 218

12

4:30-6:00

Senior Poster Session

Resch Hall (both levels)

14-15

5:00-6:00

Social Hour

Resch Hall Atrium

16

6:00-7:30

President's Banquet

Memorial Student Center,
Main Room

16

7:45-8:45

General Session II-Developing Creations and
Creating Development: Why Monsters Matter

Shaw Center for the
Performing Arts Auditorium

17

Program
Summary

Saturday-April 17th
Time

Events

Location

Page

5:45

Early Bird Prairie Chicken Excursion

Meet in the West Events
Parking Lot for 6:00 a.m.
Departure

20

8:00

Registration Desk Open
Morning Snack

Resch Hall Atrium

8:20-10:45

Section Meetings

See Section Meeting
Schedules

21-29

11 :00-Noon

General Session III-Spatio-temporal
Analysis of Human West Nile Virus Incidence in
the Continental United States

Shaw Center for the
Perform ing Arts Auditorium

18

Noon-1:15

ESTA Award Luncheon

Memorial Student Center,
Main Room

19

12:30-5:00

Geology Society of Iowa Annual Spring Field Trip

Departure from West Events
Parking Lot

20

1: 15-3:00

Section Meetings Continue

See Section Meeting
Schedules

21-29

2:45-5:00

Natural History Field Trip to Slip Bluff County
Park

Departure from West Events
Parking Lot

20

3:00-3:20

Afternoon Snack

Resch Hall Atrium

3:20-5:35

Section Meetings Continue

See Section Meeting
Schedules

21-29

Registration Desk Hours

Silent Auction Information

Friday, 8:00 a.m.-Noon and
1:15 p.m.-5:00 p.m.

Bidding begins on Friday at 8:00 a.m. and
continues until Noon on Saturday.

Saturday, 8:00 a.m.-Noon and
1:00 p.m.-3:30 p.m.

Auction items may be picked up from
1:00-3:00 p.m. on Saturday at the
Registration Desk.
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The Iowa Academy of Science is established to further scientific research and its dissemination, education in the sciences, public understanding of science, and recognition of excellent in these endeavors. The Academy has been promoting science throughout Iowa since its establishment in 1875.
Affiliated with the American Association for the Advancement of Science (AAAS), the National Science Teachers Association (NSTA), National Association of Biology Teachers (NABT), the American
Junior Academy of Sciences (AJAS), the Iowa Space Grant Consortium (ISGC), and the Iowa Mathematics and Science Coalition.
Copyright 2010 Iowa Academy of Science. All Rights Reserved.
4

Table of
Contents
Program Summary ............................................................................................................................... 2-3
Acknowledgements .............................................................................................................................. 4
Welcome from our Campus Host ........................................................................................................... 5
IAS 2009-2010 Volunteers .................................................................................................................... 6
Iowa Junior Academy of Science ..... ........... ........................................................................................... 7
General Session I ................................................................................................................................. 8
IJAS Award Luncheon ........................................................................................................................... 9
IAS Annual Business Meeting ................................................................................................................ 9
Symposia Presentations .................. ........ ......... .. ......................................................................... .......... 10-12
Great Moments in Iowa Science ................................................................................. ............ ............... 13
Senior Poster Program .............................. ... .. ... ..................................... .............. ......... .. ....... ............... 14-15
President's Banquet ............................................................................................ .................. ...... .. ........ 16
General Session 11 ................................................................................................................................ 17
General Session III .......................................................................................................... .................... 18
ESTA Award Luncheon ............................................ ....... ... ... ........................... ... .................................. 19
Saturday Field Trips ............................................................................................................................. 20
Section Meeting Programs and Oral Presentations (Alphabetical by Section) ............................................ 21-29
Abstracts (by Section) ....................... ............. .. .... ... ............ ............ ............................................ ... ...... 30-59
Author Index ............................................................................................. .-........................................ . 60-61
Notes Page .......................................................................................................................................... 62
Campus Map .............. ............. ...... .... ... ...... ........................... .. ......... ................... ..... .. ............ .............. 63

On behalf of the faculty, staff, and students of Graceland University we welcome you to our lovely campus
nestled in the hills of rural, Southern Iowa for the 122 nd Annual Meeting of the Iowa Academy of Science.
Graceland College was established in 1895 by our sponsoring church, the Community of Christ, as a two
year educational institution and has since grown to a University offering bachelor's degrees in over 40 majors, and Master's degrees in education, nursing, religion, and Christian ministries. From its inception,
Graceland has welcomed people of all faiths and has been based on Christian values of human dignity,
mutual respect, and social responsibility. Our curriculum is firmly rooted in the liberal arts tradition and is
enhanced by career-oriented practical experience as evidenced by our School of Nursing located at the
Independence, MO campus.
We are proud to welcome you for symposia and meetings in our new Resch Science and Technology Hall
that was dedicated October 2009. This facility is equipped with state of the art instrumentation to better
prepare our students for their careers in health professions, computer science, mathematics, and graduate
studies in chemistry or biology. This conference will have something
for everyone, from restoration of prairie grasslands to robotics. There
will also be a unique opportunity for the early morning observation of
the booming of prairie chickens. We are excited to host such a distinguished group of colleagues to our rural community and are looking forward to extending warm, southern hospitality.
-Teri Foster, Local Planning Committee Chair
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IAS
Volunteers
Board of Directors
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Jim Walters (2011), Andrew
Brittingham (2012), Carol Schutte (2012)

Tom Fenton, Sherman Lundy, Stephen Main, Paul Mayes, Brian
Nelsen, Gale Vermeulen

Conservation & Preserves Committee
Neil Bernstein, Richard Hall, Paul Hutchison, Gary Phillips, Terry
VanDeWalle, Paul Weihe

Finance Committee

Anthropology

Marc Albertsen, Cliff Chancey, Edward Finnerty, James Pease, Alisdair
Philp, Paul Hutchison

Chair: Sarah Horgen
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Chair: Daniel Pratt
Vice Chair: David Dozark

Phyllis Anderson, Tammie Atchison, Teri Foster, Gary Fulton, Mary
Lestina, Matthew McAndrew

Community College Biologist
Chair:
Vice Chair: Gary Phillips
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Chair: Peter van der Linden
Vice Chair: James Stroh

Engineering
Chair: Thomas Rudolphi
Vice Chair: Albert Ratner

Recognition and Awards Committee
Alison Beharka, Johanna Kruckeberg, Richard Lampe, Deborah Lewis,
Paul Mayes, Karen Wignall

Societal Issues Committee
Paul Bartelt, James Demastes, Brian Lenzmeier, Debra Stork, Sara
Sybesma-Tolsma, Todd Tracy

Environmental Science & Health

Student Programs Committee

Chair: Tara Smith
Vice Chair: Kavita Dhanwada

Mark Anderson, Carol Boyce, Latricia Hylton, Michaela Rich, Alicia
Schiller-Holland, Mario Affatigato
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Chair: Chad Heinzel
Vice Chair: Thomas Marshall

ESTA Director
Tom Ervin

Iowa Science Teaching
Chair: De Anna Tibben
Vice Chair: Kathy Megivern
Treasurer: Jeanne Regis
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Chair: Loren Stephens
Vice Chair: Jacqueline Brittingham

Physics, Atmospheric & Space Sciences
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Physiology & Health Sciences
Chair: Ronald Torry
Vice Chair: Julia Moffitt
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Myrle Burk Scholarship Committee
Neil Bernstein, Lyn Countryman, Dennis Schlicht

IJAS
Competition
Poster Displays Resch Hall Atrium
Presentations Resch Hall, 103-106

8:30-1:15
8:30-10:30

The Iowa Academy of Science established the Iowa Junior Academy of Science in 1932 with the goal of encouraging schools to develop science clubs and other special
science programs. Since that time, IJAS has continually
provided middle and high school students with resources
and opportunities promoting student research.
All Iowa Junior Academy of Science Members who have
presented a research project at a science fair in the current year are eligible to participate in the IJAS Annual
Meeting Completion. Participants bring a stand-alone
scientific poster and present a 10-minute oral presentation. Please feel free to browse the poster area and/or
attend IJAS presentations.
Seniors compete for one of two $500 college scholarships. Two 9th-11th graders are selected to represent
Iowa at the American Junior Academy of Science/
American Association for the Advancement of Science
National Conference. IAS covers the cost of the trip and
registration to these meetings. Middle school students
compete for the Most Promising Young Scientist award,
which is a certificate and an IJAS T-shirt. All of these
awards are made possible through support from the Iowa
Space Grant Consortium, the Iowa Science Teaching Section of IAS, the IJAS Annual Meeting Auction, and board
allocated funds. The Iowa Space Grant Consortium has
awarded IJAS $8500 for this years competition with the
stipulation that IAS must raise an additional $8500 or
more to add to an IJAS Endowment fund.
Your purchases at the DAS Auction are a part of that match.

Special thanks to the
Iowa Space Grant
Consortium for sponsoring
IJAS in 2009-2010.

NASA
I Q \VA S P..., C E GM.A NT
C ONSO RT I U M

2009-1 0 Starr Student Research Grants
IAS Member Frank Starr established the Starr Student
Research Grants. IJAS Member students submit grant
proposals to the IAS Student Programs Committee. The
committee grants awards of up to $200 to assist students
in gaining access to items not normally available in their
science classrooms. The committee also provides feedback and suggestions for improving their project plans.
This year's awardees are:
Bailie Bryant
Dalton Bryant
Kelsey Bryant
Micaela Bryant
Ryan Budnik
Kim Bunnell
Shelby Burdette
Luis Galle
Brianna Galvan
Sammy Hasper
Kara Helterbran

Rachel Hornecker
Alex Krehbiel
Ashley Madden
Lynnely Parker
Brice Plein
Emilee Rairden
Olivia Rairden
Alicia Riffle
Emma Schau
McKenna Templeton

Iowa Delegates & Alternates
to 2010 AmJAS
2010 Delegates:
Raphael Burne and Pearl Sawhney
2010 Alternates:
McKenna Templeton, Lynnely Parker, and Bailie Bryant

2010 National Youth Science Camp
For more than forty years two seniors from every state
have been selected to attend the National Youth Science
Camp in West Virginia. The Iowa Academy of Science
assists the Iowa Governor's Office by selecting Iowa's
Delegates to the NYSC. Delegates spend a month at the
camp attending guest lectures, developing their own
research projects and meeting scientists from many
fields. Congratulations to this year's Iowa delegates and
alternates'
Iowa's 2010 Delegates:
Indigo Scott, Waverly
Dan iel Grigsby, Hinton
Iowa's 2010 Alternates:
Megan Lehmkuhl, Clinton
Kelsey Ridenhour, Davenport
Ryan Francois, Des Moines
Kathryn Kin ley, Council Bluffs
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General
Session
One

Saving Lives with Science: New Approaches to
Cancer Drug Discovery and Development
Fred Hausheer, M.D., FA C P
Frida y, 11 :00 a .m .
Shaw C enter for the Performing Arts A uditorium

It is exciting to consider that some useful outcomes of scientific endeavors are to save lives
and improving quality of life. It is increasingly clear that cancer arises as a consequence of a
large series of stepwise, yet variant genomic alterations. Drug discovery and development
involve adaptive systematic testing, simulation of physico-chemical, biological and pharmacological performance profile of drugs in vitro, in vivo and in humans. This is a very high risk
but high impact learning process that involves many scientific disciplines (biology, chemistry,
physics, statistics, pharmacology, formulation and medicine). In order to successfully develop and innovate new medicaments for cancer there are several key approaches that
should be considered and implemented. These include: the evolution of new scientific models involving integrated systems (e.g., not using biology, chemistry and physics in isolation rather by integrating their strengths to reframe questions and problem solving), analysis of
multi-factorial multi-component elements (e.g., if we make a drug safer, and thereby more
susceptible metabolism by one pharmacological system, it becomes less effective - so how
do we make a safer and more effective drug for cancer treatment by deliberate chemical modification and improve our
success rate in terms of potency, efficacy, safety, formulation, and cure?), adaptive problem solving, re-tooling of the
scientific assay models, re-framing questions of probability and optimization, and aiming at causal targets ( e.g., epigenetic) for new drugs as well as survival targets (e.g., tumor resistance to drug-induced apoptosis). The trial design and
testing of new cancer drugs in human subjects involves several key systematic ethical, scientific, logistical and economic
considerations. There are also non-scientific considerations that are ignored at the peril of such endeavors, including the
financial and economic challenges that must be addressed to support these objectives.
Fred Hausheer, M.D. FACP, founded BioNumerik and has served as Chief Executive Officer and Chairman of the Board of
Directors since the Company's inception in May 1992. He is a recognized expert in drug discovery research operations,
the clinica l development of cancer drugs, high performance computing and the development, implementation and application of scientific computing methods for pharmaceutical research. Dr. Hausheer is board certified in Internal Medicine
and Medical Oncology and has been a National Cancer Institute designated clinical investigator since 1985. He is a Fellow of the American College of Physicians and
from 1987 to 1988 was a senior scientist at the
Advanced Scientific Computing Laboratory at the
National Cancer Institute.
Dr. Hausheer completed his training in Medical
Oncology at The Johns Hopkins Oncology Center with a focus on experimental therapeutics
and the pharmacology of oncology investigational new drugs. While at The Johns Hopkins Oncology Center, he received an
American Cancer Society Clinical Fellowship
Award. He continues to hold an adjunct
professorship in Medical Oncology at The
Johns Hopkins Oncology Center. He was
the recipient of the 1997 Smithsonian ComputerWorld Award for Breakthrough Science, which was given in
recognition of the conception and implementation of mechanism-based drug discovery as a novel application of high-performance information
technology. Dr. Hausheer received a B.S. degree in biology from Graceland University, an M.S. degree in physiology and biophysics from the University of
Illinois in Urbana, and an M.D. degree from the University of Missouri -Columbia.
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Memorial Student Center, Main Room, Friday, 12:00 p.m.
IJAS $500 Senior Scholarship
Iowa Delegates to the American Junior
Academy of Sciences, 2011
Iowa Alternate Delegates to the AJAS, 2011
Most Promising Young Scientist Award
Recognition of all IJAS Members

IJAS
Award
Luncheon

From Iowa City, Iowa, Anne Michael Langguth became Miss Iowa on June 13 th, 2009. As
Miss Iowa, Anne Michael travels throughout the state promoting healthy lifestyles with her
community service platform of " Good for You!-Promoting and Supporting Wellness Initiatives." Through presentations and performances on the viol in, Anne Michael promotes her
message of healthy eating, physical activity, and engagement in meaningful activities while
working with students, community centers, and political leaders throughout the state. In addition to Anne Michael's personal platform, she serves as a state Goodwill Ambassador for
the Children's Miracle Network. Travel ing to children 's hospitals throughout the state, Anne
Michael has the opportunity to meet with, and share violin performances with, chi ldren and
families during their time in the hospital. Anne Michael is a 2009 graduate of Harvard University with a degree in Government, and is deferring her entry to The University of Iowa College of Medicine as she embarks on her year of service to the state.

IAS Annual
Business
Meeting
Program

Necrology

Frida y, 1:30 p. m ., Zimmerm an Holl, Room 2 18

April 2009 - Present

Call meeting to order
Welcome
Approval of agenda
Recognition of deceased members and moment of
silence
Introduction of board members
Honor Past-President and outgoing board members
Announcement of election results
Executive Director report
Old Business
New Business
Bylaws Changes
Adjournment

Norman E. Borlaug, September 12, 2009
Darrell Hoff, November 2, 2009
Edward Palmer, Jr., February 2009
Gordon Searle, February 21, 2005
Harrison "Bud" Seip, November 5, 2007
Willis Skrdla, November 19, 2009
Lois Hattery Tiffany, September 6, 2009
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Symposium
A

Ecology and Management of Prairies
and Oak Savannas in Southern Iowa

Friday, 2:30 p.m., Resch Hall, Room 106

Restoring Iowa's most endangered ecosystem:
Southern Iowa Oak Savanna Initiative
Gregg Pattison/ Private Lands Biologist U.S. Fish and Wildlife Service/ Lamoni, Iowa

Oak savanna was historically a critical habitat component of Iowa's tallgrass prairies. Today, the majority of Iowa's oak
savanna habitats is overgrown with brush and trees or has been lost to logging pressure or row crop agriculture.
Southern Iowa provides a unique opportunity to restore oak savanna and prairie habitats because of the historical land
use patterns that favored cattle over row crop agriculture . We will examine the historical changes in ecosystems in Iowa
and discover how we are restoring savanna and prairies in southern Iowa for the benefit of plant and animal communities in a functioning agricultural landscape.
Gregg Pattison grew up in the NE Iowa town of Monona with a general love of the outdoors hiking, canoeing, camping,
hunting and fishing. Gregg attended Simpson College in Indianola where he earned a BA in Environmental Science in
1994. After graduating from Simpson, Gregg worked for the Walnut Creek National Wildlife Refuge in Prairie City (now
Neal Smith NWR). Gregg earned a BS in Animal Ecology at Iowa State University. He served as the assistant district
manager with the USFWS at the Windom Wetland Management District in Windom, Minnesota (2000-2005) . Since then
Gregg has been located in Lamoni working for the USFWS Iowa Private Lands Office with an emphasis on oak savanna
and prairie restoration work. Gregg is married with one son, Kyle, and second child due in April.
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Devan McGranahan Ph.D candidate/ Iowa State University, Ames/ Iowa

··.s~

4 ,.~

'

Responses of remnant prairie plants and invasive tall fescue to patterns in soil carbon under a fire-grazing management regime

.. ...
s.r;....

Devan has been completing his doctorate on the impacts of managed grazing systems on the
ecology of landscapes in the Grand River Grasslands of Southern Iowa and Northern Missouri.
Devan will explain patch-burn grazing and multiple benefits his research is showing for plant diversity, habitat structure development and carbon sequestration.

Responses of grassland obligate bird Species of Greatest Conservation Need (SGCN) to a
fire-grazing management system.
Torre Hovick and Finn PIiisbury, Graduate students/ Iowa State University/ Ames/ Iowa

Iowa State University Researchers are completing research on the effectiveness of patch-burn grazing
on improving habitat for grassland obligate bird species such as the Henslow's and grasshopper sparrows . The talk will highlight a three-year research project in the Grand River Grasslands
that followed the implementation of a patchburn grazing system and its impacts on grassland bird habitat and nesting success . The talk
will also focus on species specific telemetry
work that was completed with grasshopper
sparrows.
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Nanoscience: From Self-assembly of
Nanoparticles and Polymers to Nanoparticle
Characterization and Applications

Symposium
B

Friday, 2:30 p.m., Higdon Administration Building, Heritage Chapel

Designing materials at the nanoscale, learning how and where to place nanoparticles.
Alex Travesset, Assistant Professor, Iowa State University; Associate Physicist, Ames Laboratory USDOE

Nanoparticles are small objects sized between 1 and 100 nm with revolutionary physical, mechanical, optical or other
properties. Yet, the nanoparticles need to be assembled into materials to take advantage of all this potential. In many
cases, even more exciting materials can be designed by embedding nanoparticle into complex molecules, such as polymers. In this talk I will review several strategies and discuss some concrete examples. I will finish with some perspective and outlook.
Alex Travesset is currently associate professor of physics at Iowa State University and associated scientist at the Ames
lab. He earned his Ph .D. in high energy physics but moved into the area of soft condensed matter and biophysics while
being a postdoc at Syracuse University and the University of Illinois at Urbana. His research interests are in the theoretical design of polymer nanocomposite materials as well as in the role of phospholipids in cell signaling. He has received different awards, such as the NSF career award.

Manipulating and detecting single molecules: from biology to material
science.
Sanjeevi Sivasankar, Assistant Professor, Department of Physics and Astronomy, Iowa State
University

Proteins and carbohydrates are biological molecules that play an essential role in mediating living processes. My talk will highlight novel technologies that we have developed to control the
structure and function of these molecules with previously unattainable single molecule resolution. I will first highlight our research using single molecule techniques to resolve the interactions of cadherin, an essential protein that is required for tissue formation, for maintaining tissue integrity and for preventing cancer metastasis. I will then discuss our research using electrostatic interactions to manipulate the conformation of carbohydrates that are important in biology and material science.
Sanjeevi Sivasankar received his Ph.D. from the University of Illinois at Urbana-Champaign and conducted postdoctoral
research in the laboratory of Steven Chu (Physics Nobel Laureate and current Secretary of Energy) at Stanford University and the University of California, Berkeley. Professor Sivasankar has published extensively in the fields of molecular
biophysics, single molecule method development and nanoscience. He has invented multiple technologies that have
been patented including a novel class of Atomic Force Microscope cantilevers, a method to join optical components
using silica nanoparticles and a nanocrystal force gauge that can measure forces exerted by single molecules and read
-out the measured forces optically. His recent awards include a 2010 Basil O'Connor Award from the March of Dimes
Foundation for resolving the adhesion and mechanotransduction of cells at the single molecule level.
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Symposium
C

Discoveries in Sensory Physiology:
New Pathways and Old Questions

Friday, 2:30 p.m., Zimmerman Hall, Room 218

There is more to the eye than vision.
Stewart Thompson Ph.D., Department of Ophthalmology and Visual Sciences

Detection of light regulates many aspects of physiology and behavioral state, including endocrine
cycles, sleep, cognitive function and mood. Despite the profound influence of this function of the
eye, we do not understand the long-term health consequences of eye disease, or use of artificial
light. Beyond obvious examples such as seasonal depression, studies also implicate this function of
the eye in breast cancer risk and type 2 diabetes. The sensory basis and adaptive value of this function of the eye will
be introduced, and some consequences for health discussed. Findings that identify differences in the properties of the
neural circuits regulating behavioral state and pupil size will be presented, and how that determines the effects of eye
disease on health will be discussed. Stewart Thompson studied Biochemistry at Kingston University, a Masters in Neuroscience at Kings College London and completed his PhD in Physiology at Imperial College London (2004). He then
did a short post-doctoral scholarship at the University of Toronto, before taking up a second post-doctoral position in
Ed Stone's laboratory at the University of Iowa. Building on earlier studies of how the eye regulates the daily body
clock, Stewart now focuses on how eye disease can affect health and performance.

Light aversion as a correlate of photophobia in a migraine mouse model
Eric Kaiser, Graduate Student, Molecular Physiology and Biophysics, Catver College of Medicine, University of Iowa

Migraine is a disabling and common disorder affecting approximately 11 % of the US population .
Photophobia is a common symptom of migraine and a number of neurological and ophthalmic disorders. With photophobia, normal light levels become painful leading to patients actively avoiding the
light. As a correlate to photophobia in the context of migraine, we developed a light-aversion behavioral assay for our migraine mouse model that is hypersensitive to calcitonin gene-related peptide (CGRP) . This neuropeptide via the trigeminovascular system is thought to play a critical role in
the pathophysiology of migraine. This presentation summarizes our current work in animal behavior and neuroimaging as we attempt to understand the neurological networks and a role for CGRP in
photophobia and migraine. Eric Kaiser is a student in the Medical Scientist Training Program, where
he is pursing a combined MD/PhD in the Carver College of Medicine at UL A native of Wisconsin,
Eric received his BS in Molecular Biology from the University of Wisconsin -Madison (2006) graduating with Comprehensive Honors. Eric's research focuses on a migraine model using animal behavior, genetics, pharmacology, and neuroimaging.

Genetics & glaucoma: basic science contributing to new ideas of a complex disease
Michael Anderson, Assistant Professor of Molecular Physiology and Biophysics, University of Iowa

The glaucomas are a complex group of potentially blinding diseases affecting approximately 60 million people worldwide. All forms of glaucoma involve a characteristic loss of retinal ganglion cells and
damage to the optic nerve. Multiple risk factors for glaucoma have been identified, but only one,
elevated intraocular pressure, is currently treatable. In order to devise the next generation of glaucoma therapies, increased knowledge of the molecular pathways contributing to glaucoma pathology
is needed. Like many diseases, glaucoma has strong hereditary contributions. Therefore, one means
of identifying pathways contributing to glaucoma is through genetics. Here, a summary of the status
of glaucoma genetics will be presented, emphasizing the role that model organisms such as mice are
playing in the identification of genes contributing to glaucoma. Dr. Michael Anderson is a native of
Knoxville, Iowa. Mike went to Luther College for his undergraduate education where he majored in
Biology and initially became interested in genetics. For his graduate work, Mike attended the University of Iowa . Upon
receiving his PhD in 1997, Mike decided to broaden his training for using genetic model organisms by going to work
with Dr Simon John at The Jackson Laboratory in Bar Harbor, Maine, "the center of the mouse universe" to learn mammalian genetics. In 2004 Mike was recruited back to Iowa where he is currently an Assistant Professor in the Department of Molecular Physiology and Biophysics at UL His research centers on the physiology of hereditary eye diseases.
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Great Scientific Moments in Iowa's History

2010

1999
19S9
19Sl
1979
1971
1961
19i9
19iS
19i1
1949
1919
1911
1917
1920
1909
1S7i

YOU at the IAS Annual MeetingParticipating in an Iowa Science Tradition!
Academy Sponsors Project WET &
The GLOBE Program
Thomas Cech
Nobel Prize, catalytic RNA
Iowa's Natural Heritage Published
with Iowa Natural Heritage Foundation
Gladys Black
Iowa Birdlife published
Norman Borlaug
Nobel Prize, green revolution
Iowa Science Teachers'
Journal Established
Robert Noyce
Pioneered integrated circuit
James Van Allen
Earth's radiation belts discovered
Clair Patterson
Work led to end of leaded gasoline
Aldo Leopold's
Sand County Almanac published
John Atanasoff, Clifford Berry
First digital computer
Iowa Junior Academy of Science
Established
Otto Frederick Rohwedder
Automatic Bread Slicer
Lee de Frost
First sound on film
Thomas H. MacBride, Bohumil Shimek
Iowa Lakeside Laboratory established

Iowa Academy of Science is founded.
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Senior
Poster
Session
Anthropology Section
1. THE ORIGINS OF IOWA GUNFLINTS: INffiAL INVESTIGATIONS OF LOCAL LITHIC MATERIALS AS VIABLE
ALTERNATIVES TO EUROPEAN IMPORTS
Mark L. Anderson and Mary Mortensen

Cellular, Molecular &
Microbiology Section
2. VERIFICATION OF CLOMELEON INSERTION IN
PPD30_69 AND GENERATION OF TRANSGENIC CAENORHABDmS ELEGANS BY AEROSOL BEAM INJECTION
Shane T. Clune, Alyssa J. Hudnall, Alex M. Abel and
James A. Hampton
3. PREVALENCE AND MOLECULAR CHARACTERIZATION
OF STAPHYLOCOCCUSAUREUSIN STATE FAIR SWINE
Anne Dressler, Raymond P. Scheibe!, Abby L. Harper,
Blake M. Hanson, Jennifer S. Kroeger, Daniel Diekema,
Jeff B. Bender, Gregory C. Gray and Tara C. Smith
4. INTEGRONS: ANOTHER MECHANISM BY WHICH SALMONELLA ACQUIRE MULTIPLE DRUG RESISTANCE
Daphne M. Fernandez, Holly Hulsebus, Jeffery T. Gray
and Samina Akbar
5. ASSESSING THE GENETIC RELATIONSHIPS BETWEEN
MAYFLY POPULATIONS
Sara S. Tolsma, Jenelle Kleinhesselink, Linus Leivon,
Jacob Parsons, Bryant Wieking, Josh Locker and Laurie
Furlong
6. PREVALENCE AND MOLECULAR CHARACTERIZATION
OF STAPHYLOCOCCUS AUREUSIN WILDLIFE
Shylo E. Wardyn and Tara C. Smith

Chemistry Section
13. COST EFFECTIVE CONSTRUCTION OF A CONTACT
ANGLE GONIOMETER
Zane C. Gernhart, Keith D. Foreman and T . T. Ehler
14. THE DETERMINATION OF THE PRODUCT OF VANILLIN IN COMMERCIALLY AVAILABLE PRODUCTS
John N. Gitua, Xuan -An T. Nguyen and Melissa M.
McGrannahan
15. THE AMOUNTS OF LIMONENE FROM ORANGES: SPECIES AND GEOGRAPHICAL LOCATION EFFECTS
Stephen McCray, Allen Christie and John N. Gitua
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Friday 4:30-6:00
Resch Hall Atrium

Ecology & Conservation
Section
21. SEX ALLOCATION IN CORVUS BRACHYRHYNCHOS
Loren Baldus, Douglas Robinson and Richard Lampe
22. A COMPARISON OF NUTRIENT COMBINATIONS ON
PLANT SPECIES RICHNESS AND BIOMASS
Jessica Erickson, Lauren Sullivan and W. Stanley Harpole
23. SPATIAL & TEMPORAL PATTERNS OF POACHING ACTIVITY IN FAYETTE COUNTY, IOWA
Aaron M. Haines, David Elledge, Douglas M. Barske, Lucas Wilsing and Matt Grabe
24. SEED DORMANCY IN EUPHORBIA ESULA AND THE
POTENTIAL FOR ENHANCED GERMINATION IN THE SOIL
OF JUNIPERUS VIRGIN/ANA
Heather Pagelkopf, Tyler McKenney, Akacia Wentworth
and Todd Tracy
25. CLOACAL BACTERIAL IDENTIFICATION OF NESTLING
CORVUS BRACHYRHYNCHOS AND ITS RELATION TO
PUBLIC HEALTH
Brandyn Rathman, Douglas Robinson and Richard Lampe
26. ASSESSING REPRODUCTIVE OUTPUT OF BT RESISTANT AND BT SUSCEPTIBLE INDIVIDUALS OF OSTRINIA
NUBILAUS
Michael Rausch, Susan Moser and Richard Hellmich
27. SEED BANK COMPOSffiON OF GRAZED AND NONGRAZED RECONSTRUCTED PRAIRIE
Thomas Rosburg and Sarah Green
28. ANALYSIS OF SAMPLING METHODS FOR DREISSENA
POL YMORPHA VELIGERS
Jeff Skiff, Michael Colvin, Tim Stewart and Clay Pierce
29. LEUKOCYTE PRODUCTION IN CORRELATION TO
BACTERIAL LOAD IN CORVUS BRACHYRHYNCOS
Korey Terrence Wiemold, Douglas Robinson and Richard
Lampe
30. INTERACTIONS OF SOIL TYPE, MICROORGANISM
COMMUNITY AND NUTRIENT LEVEL
Emily Zimmerman and W. Stanley Harpole

Engineering Section
47. GASIFICATION OF BIOMASS AND SYNGAS CLEANING
FOR LIQUID FUELS PRODUCTION
Karl Broer, Patrick Woolcock and Robert C. Brown

Friday 4:30-6:00
Resch Holl Atrium

Senior
Poster
Session

Environmental Science
& Health Section

Iowa Science Teaching
Section continued ...

66. USING GEOGRAPHIC INFORMATION SYSTEMS TO
MAP COVER CROPS THROUGHOUT THE STATE OF IOWA
Ashley G. Donkersloot, Tom Kaspar, Sarah Carlson, Jeri
Neal and Melinda A. Coogan

85. INFLUENCE OF SCHOOL CULTURE ON NEW TEACHERS: IMPPACT (INVESTIGATING THE MEANINGFULNESS
OF PRESERVICE PROGRAMS ACROSS THE CONTINUUM
OF TEACHING)
Margaret Sadeghpour-Kramer and John Dunkhase

67. PREVALENCE OF LIVESTOCK-ASSOCIATED METHICILLIN-SUSCEPTIBLE STAPHYLOCOCCUS AUREUS
(MSSA) IN IOWA AND ILLINOIS SWINE AND SWINE
WORKERS
Abby L. Harper, Michael J. Male, Raymond P. Scheibe!,
Blake M. Hanson and Tara C. Smith
68. SNAIL AND ALGAL BIOACCUMULATION OF TRICLOSAN IN OUTLET CREEK, IOWA
Purushottam Lamichhane and Melinda A. Coogan
69. TRICLOSAN CONCENTRATIONS AND ANTIBIOTIC
SENSITIVITY AT WASTEWATER TREATMENT PLANT
OUTFALLS IN OUTLET CREEK, IOWA
Rhonda Wemark

Geology Section
76. HEAVY METAL INDICATORS OF URBAN VERSUS RURAL POLLUTION OF THE DRY RUN CREEK IN CEDAR
FALLS, IOWA
Matthew J. Even, Kenneth J. De Nault and Mohammad Z.
Iqbal
77. A COMPARATIVE STUDY OF WATER QUALITY IN AGRICULTURAL AND URBAN SITES OF CEDAR RIVER
Molly L. Hanson and Mohammad Z. Iqbal
78. TITANITE U-PB GEOCHRONOLOGY IN NORTHCENTRAL WESTERN GNEISS REGION, NORWAY
Nicholas Tripp

Iowa Science Teaching
Section
84. PARTICIPATING IN THE IOWA GEOSCIENCE EDUCATION INFORMATION NETWORK (IGEIN)
Chad Heinzel, James Walters, John Dunkhase and Molly
Schlumbohm

86. APPLICATIONS COURSES CAN GUIDE TEACHERS IN
DEEP SCIENCE UNDERSTANDINGS AND MEANINGFUL
COMMUNITY INVOLVEMENT; A SUB-STUDY OF IMPPACT
(INVESTIGATING THE MEANINGFULNESS OF PRESERVICE PROGRAMS ACROSS THE CONTINUUM OF TEACHING)
Margaret Sadeghpour-Kramer, John Dunkhase and Hakan
Akcay

Organismal Biology Section
89. MORPHOLOGICAL AND ANATOMICAL COMPARISON
OF THE TENDRIL PADS OF CISSUS TUBEROSA AND
PARTHENOCISSUS QUJNQUEFOLIA (VITACEAE)
Erin E. Gitchell and Jean M. Gerrath
90. TERRESTRIAL GASTROPODS OF THE LOESS HILLS-A
SURVEY
Alexander Permann, Sarah Schreur and William Heyborne
91. CIRCULATING TESTOSTERONE LEVELS IN ADULT
TREE SWALLOWS DURING THE BREEDING SEASON
Molly Staley and Carol Vleck

Physiology & Health Sciences
Section
96. THE EFFECT OF THE MENSTRUAL CYCLE ON PHYSIOLOGICAL MEASURES AND MEMORY
Cortney Bax, Chelsea Bruening and Jacqueline Brittingham
97. HPLC-UV ANALYSIS OF BUPROPION AND HYDROXYBUPROPION: APPLICATION TO IN VIVO PHARMACOKINETIC DRUG-DRUG INTERACTION STUDIES BETWEEN
BUPROPION AND POTENT CYP2B6 INHIBITORS
Jillissa C. Molnari, Bryant M. Moeller and Alan L. Myers
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Social Hour
Friday, 5:00 p.m., Resch Hall, Atrium
Join colleagues and friends
for refreshments and conversation
during our annual social hour.
Refreshments are available in the Resch Hall
Atrium . Be sure to visit the Poster Presentations
throughout the hallways on both floors of Resch
Hall.

President's
Banquet

Friday, 6:00 p.m.
Memorial Student Center, Main Room

President Lyn Countryman, Presiding
Dinner
Introductions
Distinguished Awards
President's Comments: Lyn Countryman
Incoming President's Response: James Colbert, President Elect
Craig Johnson, Executive Director
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Lyn Countryman

Developing Creations and Creating Development:
Why Monsters Matter
Mark S. Blumberg, Ph .D. , Behavioral and Cognitive Neuroscience and
Developmental Science, Department of Psychology, University of Iowa
& F. Wendell Miller Professor
Friday, 7:45 p.m.
Shaw Center for the Performing Arts Auditorium

General
Session
Two

Intelligent design is typically viewed exclusively as a challenge to evolution. But
the style of thinking that supports the concept of intelligent design -- what I call
"designer thinking" -- influences us in a myriad of ways that go far beyond the
confines of evolutionary matters. Indeed, designer thinking shapes the way many
of us, including the most ardent of evolutionists, think about the function of
genes, the nature of human inventiveness, and the causes of our own behaviors. I
will argue that the search for the developmental origins of complex phenomena is
the surest way to avoid the limitations and pitfalls of designer thinking . I will illustrate my argument by discussing fantastic claims regarding the similarities of identical twins reared apart, the true history of human inventions, and the emergence
of innovative behaviors. Going further, I will argue that designer thinking intrudes
even as we try to untangle nature and nurture or grapple with the concept of instinct. On these fronts, individuals with developmental anomalies -- including a two-legged dog that walks on its hind
legs or humans born without fully formed legs who walk gracefully on their hands -- provide particularly powerful lessons concerning the flexibility and adaptability of individual development. Indeed, such individuals help us to appreciate
anew how all of us learn how to function as our bodies grow and our environments change.
Mark Blumberg is a behavioral neuroscientist and the F. Wendell Miller Professor at the University of Iowa. He received his bachelor's degree from Brandeis University in 1983, majoring in
Physics and Philosophy. That year, he began graduate school at the University of Chicago,
where he received his doctorate in Biopsychology in 1988. After leaving Chicago, he began
four years as a postdoctoral associate at Indiana University in Bloomington . In 1992, he moved
to Iowa City to take a position at the University of Iowa.
Blumberg has published over 80 scientific articles and chapters on a wide variety of topics,
including sleep, animal behavior, animal mind, temperature regulation, and communication. He
has received nearly two million dollars in federal grant support, including a Career Development Award from the National Institute of Mental Health. In 1997, he received an Early Career
Award from the American Psychological Association (APA) and, in 2009, he received a Regents
Award for Faculty Excellence from the University of Iowa . Currently, he serves as Editor-inChief of the journal Behavioral Neuroscience.
In addition, to Freaks of Nature: What Anomalies Tell Us about Development and Evolution, Blumberg has published two
other books of general science: Basic Instinct: The Genesis of Behavior, and Body Heat: Temperature and Life on Earth.
He also co-edited The Oxford Handbook of Developmental Behavioral Neuroscience. Blumberg was born in Washington,
DC, and grew up in Chevy Chase, Maryland.
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General
Session
Three

Spatio-temporal Analysis of Human West Nile Virus
Incidence in the Continental United States
Ramanathan Sugumaran, Ph .D., Associate Professor of Geography and
Geo TREE Director , University of Northern Iowa
Saturday, 11 :00 a.m.
Shaw Center for the Performing Arts Auditorium

West Nile Virus (WNV) spread rapidly throughout the continental
United States since being introduced in 1999 in New York. As a result, in America alone, it has resulted in over 29,000 human
cases and over 1,100 deaths (CDC, 2008). In the US, some of
the states in the Northern Great Plains have had an abnormally high number of WNV human cases. However, these
states only make up 3.8% of the population of the continental USA. Though the influence of climatic, environmental, hydrological, demographic, and ecological conditions on WNV and other mosquito-borne diseases has been
described, the reasons underlying higher WNV incidence in
the Northern Great Plains is still not completely understood.
Our goal is to carry out spatio-temporal analysis at local
and regional scales to help discern patterns in the occurrence of vector populations and potential infection rates as
well as recorded human WNV incidence and their relation to environmental, climatic,
hydrologic, ecological, and demographic conditions. Knowledge of when and where outbreaks occur can lead to an understanding of the underlying causes of this potentially fatal disease and potential future prediction of outbreaks. This presentation will highlight some of the important findings of this ongoing research project. It is a collaborative project between, UNI, ISU, the Iowa
Department of Public Health, and Purdue University. The team for this project consists of remote
sensing and Geographic Information scientists, a medical entomologist, ecologists and a statistician working in the areas of public health applications and other environmental related issues.
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Ramanathan Sugumaran is an Associate Professor of Geography and Director of the GeoTREE
Center at the University of Northern Iowa. Dr. Sugumaran's main areas of interest are remote
sensing, GIS, and spatial decision support systems (SDSS) for natural resources management,
environmental planning and public health. He has over 18 years of experience and served as PI or
Co-PI on over $6M of research grants
funded by NASA, USDA, NOAA, US
Fish & Wildlife, DOT, DOD, Raytheon
Corp., and USGS. His publication record includes more than 25 journal
articles, 4 book chapters, 21 Conference Proceedings, more than 100
presentations and is currently writing a
book on Spatial Decision Support Systems (SDSS). Dr. Sugumaran was also
a recipient of several awards that include the outstanding graduate faculty
teaching award, Outstanding Scholar
award, and Veridian Community Engagement Award. He holds a Master's
degree in biology and two doctorate
degrees in biology and geography.
y

WNV human incidence in 2003 {Source: CDC, 2006}
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2010 Excellence in Science Teaching Awards
Saturday, 12:00 p .m.
Memorial Student Center, Main Room

ESTA
Award
Luncheon

Christy A. Bolt-Elementary Education
Longfellow Elementary School, Council Bluffs
Carol Boyce-Elementary Education
Orange Elementary School, Waterloo
Melissa Hesner-Middle/Junior High Science
East Buchanan Community School District, Winthrop
Traci Maxted-Physical Science
Jefferson High School, Cedar Rapids
Laura L. Mccreery-·Life Science
Monticello High School, Monticello
Mary Lestina-General/Multiple Science
City High School, Iowa City
Molly Crock-Earth, Space, Environmental Science
Monticello High School, Monticello

You're invited to the
2010
Iowa Science Teaching Section Fall Conference

-Save the Date October 7th -9 th , 201 O
Scheman Building, ISU Campus, Ames
Accepting presentation proposals through June 1st .
http://ists.pls.uni.edu/
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Saturday
Field Trips
Early Bird Prairie Chicken Excursion
Departs from the West Events parking lot at 6:00 a.m. Saturday Morning
Calling all birders and nature photographers! Once extirpated from Iowa, the Prairie Chicken
has returned. This early morning field trip is your opportunity to travel with Gregg Pattison,
Private Lands Biologist for the US Fish and Wildlife Service, to the habitat of the Greater Prairie
Chicken and perhaps witness male birds Booming . Return in time for a morning snack and section sessions.
Sign up for this field trip at the Registration Desk.

The Pennsylvanian of South-Central Iowa
Geological Society of Iowa Annual Spring Field Trip
Departs from the West Events parking lot at 12:30 p.m. Saturday Afternoon
Discover the Pennsylvanian of South-Central Iowa at Decatur and Thayer Quarries. Brian Witzke, Thomas Marshall, and Charles Monson will lead the trip to view spectacular exposures of Upper Pennsylvanian rocks. Learn what makes a limestone economic! See the results of ancient climate changes!
Cool fossils ! We will travel by personal car caravan to Decatur Quarry then Thayer Quarry. Participants are asked to bring hard hats if they have them (GSI will have some for those who need them), eye protection
(safety glasses, regular glasses, or sun glasses) and closed-toe shoes (preferably leather boots). Please do not wear
sandals. Participants can collect fossils and small samples of shale and limestone that interest them.
Sign up for this field trip at the Registration Desk.

Slip Bluff County Park - Restoring Balance
Natural History Field Trip to Slip Bluff County Park
Departs from the West Events parking lot at 1:30 p.m . Saturday Afternoon
A great way to learn about a particular place is to explore the natural
history of the area. We will provide a field trip to Slip Bluff County
Park, approximately 6 miles northeast of Lamoni to look at efforts to
restore oak savanna, woodlands and native prairie habitats to the
park. We will meet with Rich Erke, director of the Decatur County
Conservation Board; Gregg Pattison, biologist with the US Fish and
Wildlife Service and members of the Southern Iowa Oak Savanna Alliance to explore the park, learn about the natural and human history
of the park and see how efforts are under way to begin to restore
some of the natural ecosystems to the park and surrounding areas in
southern Iowa.
We will meet at the main shelter area which overlooks "Slip Bluff" and
the scenic Grand River valley. After a short discussion of park history
and current restoration work, we will hike on the walking trails to see
how prescribed fires and thinning of the woodlands are creating ideal habitat for many plant and animal species within
the park. We will also see native prairie habitat that is being restored and maintained, which will include several early
blooming species of plants. This will be a very interactive tour; all your questions and input will be appreciated . The
field trip is scheduled to last 2 hours, including travel time from Graceland University to the park and back. We will have
transportation available for folks to ride out and back, or you may drive your own vehicle and depart for home from the
park.
Sign up for this field trip at the Registration Desk.
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Section
Meetings
Anthropology Section Meeting
10:20 a.m.-10:40 a.m.
Library, View Room

10: 20

Section Business Meeting

11 :00

General Session Three

12:00

ESTA Award Luncheon

Cellular, Molecular & Microbiology Section Meeting
8:20 a.m.-10:40 a.m.
Resch Hall, Room 103

8:20

7. NOSTRILS ARE INDEPENDENT WITH RESPECT TO ASYMPTOMATIC CARRIAGE OF STAPHYLOCOCCUS
AUREUS
Beau J. Kildow, Colin P. O'Sullivan, Caleb J. Gradoville, Colby B. Rohde and Rachel L. Robson

8:40

8. ADENOVIRUSES AS MARKERS FOR SOURCES OF WATER CONTAMINATION
Joshua Baker, Prudence Mpofu, Elizabeth Hansen, Dennis Hill and Marie L. Nguyen

9:00

9. EXPLORING THE IMPACT OF BORIC AOD ON CARBOHYDRATE METABOLISM IN YEAST
Thuy Huynh, Kelsey Kumm, Michael Boyer and Martin Schmidt

9:20

10. GLYCOGEN STORAGE BY PARASmc AND COMMENSAL TRICHOMONADS
Tyler J. Nielsen, Wayne A. Wilson and Andrew Brittingham

9:40

11. GENE INSERTION IN CAENORHABDmS ELEGANS VIA NOVEL DNA INSERTION TECHNIQUE
Alyssa J. Hudnall, Alex M. Abel and James A. Hampton

10:00

12. DIGEORGE CRillCAL REGION 6 (DGCR6) INTERACTS WITH PROTEIN INTERACTING WITH C KINASE
(PICKl) WHEN PICKl IS BOUND TO A PDZ DOMAIN BINDING PROTEIN
Matthew Hakeman, Cassandra Larimer, Nicholas Gansemer, Joseph Zabner and Alesia Hruska-Hageman

10:20

Section Business Meeting

11:00

General Session Three

12:00

ESTA Award Luncheon
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Section
Meetings
Chemistry Section Meeting
9:40 a.m .-2:15 p.m.
Zimmerman Hall, Room 201

9 :40

16. EXAMINING THE PUTATIVE ANTIOXIDANT PROPERTIES OF PROLINE IN SACCHAROMYCES CEREVISAE

Calliste Reiling and Brian Lenzmeier

10: 00

17. RING OPENING METATHESIS POLYMERIZATION BASED COMPOSITES FOR USE IN MULTIFUNCTIONAL CAPACITORS
Diana Gottschalk, Eduard A. Stefanescu, Xiaoli Tan, Nicola Bowler, Zhiqun Lin and Michael R. Kessler

10:20

Section Business Meeting

11:00

General Session Three

12:00

ESTA Award Luncheon

1:15
1:35
1:55

18. DETERMINING OZONOLYSIS PRODUCTS OF FOOD-GRADE COLORANTS USING ON-FIBER DERIVATIZATION-SPME COUPLED WITH GC/MS FOR CARBONYL COMPOUNDS
Wenda Zhu, Jacek A. Koziel, J. (Hans) van Leeuwen, Lingshuang Cai, Byron F. Brehm-Stecher and Ethan
D. Erickson
19. LOW TEMPERATURE STM OF NOVEL HYDROGEN SULADE NANOCLUSTERS ON

Selena M. Russell, Yousoo Kim, Maki Kawai, Da-Jiang Liu and Patricia A. Thiel
20. THE EFFECTS OF NOVEL BISPHOSPHONATES ON ISOPRENOID BIOSYNTHESIS IN BREAST CANCER
CELLS
Ryan M. Sheehy, Daniel V. Pratt, Amel Dudakovic, Brian M. Wasko and Raymond J. Hohl

Community College Biologist Section Meeting
1:15 p.m.-5:00 p.m.
Resch Hall, Room 106

11: 00

General Session Three

12: 00

ESTA Award Luncheon

1: 15
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111AG

Section Business Meeting

Section
Meetings
Ecology & Conservation Section Meeting
8:20 a.m.-2:35 p.m.
Resch Hall, Rooms 104 (shaded sessions) and 105 (un-shaded sessions)

8: 20

31. A COMPARATIVE STUDY OF PLANKTON AND SUBSTRATE-COLONIZING ORGANISMS IN lWO BACKWATER LAKES OF THE UPPER MISSISSIPPI RIVER ECOSYSTEM
Daniel Call, Michael Oklpalaeze and Raymond Harrington

8: 20

32. THE EFFECTS OF MYCORRHIZAL INOCULANT AND MICRONUTRIENT SEED TREATMENT ON EARLY
ESTABLISHMENT OF A TALLGRASS PRAIRIE RECONSTRUCTION
Christopher Barber, Daryl D. Smith and Dave W. Williams

8:40

33. CAN NEST-SITE CHOICE COMPENSATE FOR THE EFFECTS OF CLIMATE CHANGE ON REPTILES WITH
TEMPERATURE-DEPENDENT SEX DETERMINATION? A COMMON-GARDEN EXPERIMENT USING A MODEL
SPEOES
Jeanine M. Refsnider and Fredric J. Janzen

8:40

34. THE EFFECT OF SEEDING TIME ON THE EMERGENCE AND ESTABLISHMENT OF PRAIRIE GRASSES,
SEDGES, LEGUMES, AND OTHER FORBS
Rebekah MacKay, Daryl D. Smith and Dave W. Williams

9:QQ

35. SEASONAL HOME RANGES, MOVEMENT PATTERNS AND GENETIC STRUCTURE OF AN IOWA SPEOES
OF GREATEST CONSERVATION NEED: THE WHITE-TAILED JACKRABBIT
Irma Tapia, W. Sue Fairbanks and Julie Blanchong

9: 00

36. THE EFFECT OF BURN TIMING ON GRASSHOPPER AND GROUND BEETLE ASSEMBLAGES IN EARLY
STAGES OF A RECONSTRUCTED TALLGRASS PRAIRIE
Anna Abney, Daryl D. Smith and Dave W. Williams

9:20

37. REGAL FRITILLARY BUTTERFLIES AND BIRDSFOOT VIOLET HOST PLANT STUDIES ON BIG SAND
MOUND NATURE PRESERVE
Paul A. Mayes

9:20

38. A COMPARISON OF THE EFFECTS OF BURNING, HAYING AND MOWING AS MANAGEMENT TECHNIQUES ON PLANT AND ANIMAL SPECIES IN A PRAIRIE RECONSTRUCTION
Ryan A. Neuhaus, Dave W. Williams and Daryl D. Smith

9:40

39. LOOKING FOR LOBARIA
James T. Colbert

9:40

40. SMALL MAMMAL, BIRD AND BUTTERFLY COLONIZATION DURING EARLY ESTABLISHMENT IN A PRAIRIE BIOFUEL PROJECT
James T. Mason and Mark C. Myers

10:00

41. FIRST REPORT OF MAPLE-LEAF VIBURNUM ( VIBURNUM ACERIFOLIUM) IN IOWA
John Pearson

10:00

42. COMPARISON OF WATER INTERCEPTION AND INFILTRATION BY SELECTED GRASS DOMINATED
COMMUNffiES
Sarah Benedict, Daryl D. Smith and Dave W. Williams
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Section
Meetings
Ecology & Conservation Section Meeting continued ...
8:20 a.m .-2:35 p.m.
Resch Hall, Rooms 104 (shaded sessions) and 105 (unshaded sessions)

10:20

Section Business Meeting

11:00

General Session Three

12:00

ESTA Award Luncheon

1:15

43. ENDANGERED SPEOES AND THE SOENCE-POLICY INlERFACE
J. Michael Scott, Dale D. Goble, Aaron M. Haines, John A. Weins and Maile C. Neel

1:35

44. GLADYS BLACK: THE LEGACY OF IOWA'S BIRD LADY
Larry A. Stone and Jon W. Stravers

1:55

45. WATERSHED YEAR: AN ATTEMPT TO MAKE SENSE OF THE EASTERN IOWA FLOODS OF 2008
Connie Mutel

2:15

46. EFFECTS OF THE 2008 FLOODS ON NATURAL COMMUNillES
John Pearson

Engineering Section Meeting
8:20 a.m .-5 :35 p.m.
Higdon Administration Building, Heritage Chapel
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8:20

48. ANITE ELEMENT MODELING OF THE INlERACTION OF TORNADO WITH A LOW-RISE TIMBER
BUILDING
Hephzibah Tham pi, Vinay Dayal and Partha P. Sarkar

8:40

49. MACHINING INDUCED DEFECTS IN BRITTLE CERAMICS
Cheng Deng

9:00

SO. A MODEL FOR THE DYNAMIC RESPONSE OF A FERROGEL UNDER CYCLIC MAGNETIC FIELDS
Yi Han, LeAnn Faidley, Kristin Tucker, Sarah J. Timmons and Wei Hong

9:20

51. MODELING CRACK PROPAGATION IN NANO-FILMS DUE TO NANO-INDENTION
Benjamin Burke

9:40

52. VIBRATIONAL RESONANCES OF A CERAMIC TILE IN A MULTI-MATERIAL MULTI-LAYERED COMPOSITE: USING FINITE ELEMENT MODELING AND AIR-COUPLED ULTRASONIC TESTING
Richard Livings, Vinay Dayal, Dan Barnard and David Hsu

10:00

53. CHARACTERISTICS OF ELECTROACTIVE POLYMERS FOR ARTIFICIAL MUSCLE APPLICATIONS
William Lai and Ashraf F. Bastawros

Section
Meetings
Engineering Section Meeting continued ...
8:20 a.m.-5:35 p.m.
Higdon Administration Building, Heritage Chapel

10:20

Section Business Meeting

11: 00

General Session Three

12:00

ESTA Award Luncheon

1: 15

54. BISPHENOL E CYANATE ESTER AS A NOVEL RESIN FOR REPAIRING HIGH TEMPERATURE ADVANCED
AIRCRAFT COMPOSITES
Mahendra Thunga, Wilber Lio, Mufit Akinc and Michael R. Kessler

1:35

55. CARBON NANOTUBE RBNFORCED CYANATE ESTER: THERMAL & MECHANICAL CHARACTERIZATION
Joshua Leonard, Prashanth Badrinarayanan and Michael R. Kessler

1:55

56. IMPROVEMENT OF DIELECTRIC PROPERTIES OF BISPHENOL E CYANATE ESTER MATRIX COMPOSITES WITH NANO- AND MICRO-SCALE FILLER FOR MULTIFUNCTIONAL APPLICATIONS
J. Eliseo De Leon, Eduard A. Stefanescu, Xiaoli Tan, Zhiqun Lin, Nicola Bowler and Michael R. Kessler

57. BOND-LINE INTEGRITY IN COMPOSITE LAMINATES

2:15

Xu Shang

2:35

58. ADVANCED STOCHASTIC PROCESSES FOR IMPROVED WIND TURBINE PERFORMANCE
Peter Sherman

2:55

59. DYNAMICS OF DROP IMPACT ON A FLAT SMOOTH SURFACE: VOF SIMULATIONS
Yan Zhang and Albert Ratner

3:15

Break

3:35

60. ASSOCIATION OF CROPPING PATTERN WITH PROXIMITY TO CAFOS AND ETHANOL PLANTS
Sarni Khanal, Robert P. Anex, Brian K. Gelder, Philip Dixon and Petrutza Caragea

3:55

61. CORN KERNEL GAS EVOLUTION FROM BIOMASS GASIFICATION AND PRYOL YSIS
James Ulstad and Jean Dochterman

4:15

62. FRACTIONATION OF CORN STOVER USING AQUEOUS AMMONIA AND HOT WATER
Chang Geun Yoo and Tae Hyun Kim

4:35

63. NUMERICAL MODELING OF LIGHT DENSITY BIOMASS COMBUSTION
Xinhui Zhang and Albert Ratner

4:55

64. GASEOUS RELEASE OF PAPER SLUDGE OVER TIME THROUGH BIOMASS GASIFICATION & PYROLYSIS
John Hennigan, Jean Dochterman, Albert Ratner, Brian Sulak and James Ulstad

5:15

65 . COMBUSTION INSTABILmES IN A LOW-SWIRL BURNER
Majid Emadi, Taleb Salameh and Albert Ratner
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Section
Meetings
Environmental Science & Health Section Meeting
8:20 a.m.-10:40 a.m.
Helene Center, Room 101

26

8:20

70. THE EFFECT OF TALLGRASS PRAIRIE SPEOES COMPOSmON ON ABOVE GROUND BIOMASS PRODUCTION
Molly Schlumbohm, Daryl D. Smith and Dave W. Williams

8:40

71. PREVALENCE OF STAPHYLOCOCCUS AUREAUS AND METHICILLIN-RESISTANT STAPHYLOCOCCUS
AUREUS (MRSA) ON RETAIL MEAT IN IOWA
Blake M. Hanson, Abby L. Harper, Raymond P. Scheibe!, Shyla E. Wardyn, Anne Dressler, Jennifer S.
Kroeger, Lisa K. Roberts and Tara C. Smith

9:00

72. JUST BLOWING IN THE WIND; ARE HAND DRYERS MOBILIZING MICROBES?
Brian T. Bristow, Leah R. Flaharty, Amy M. Novak and Mariah R. Simonson

9:20

73. METOLACHLOR DECREASES CELL PROLIFERATION BY ALTERING CELL CYCLE PROGRESSION IN
HEPG2 CELLS
Sean P. Hartnett and Kavita R. Dhanwada

9:40

74. EFFECTS OF TWO ATRAZINE METABOLITES, DEA AND DIA, ON HUMAN LIVER CELL GROWTH
Kelsey Lombard and Kavita R. Dhanwada

10:00

75. THE EFFECTS OF CADMIUM EXPOSURE ON THE MATING BEHAVIOR OF DROSOPHILA
MELANOGASTER
Dan Murphy and Fred Schnee

10:20

Section Business Meeting

11: 00

General Session Three

12:00

ESTA Award Luncheon

Section
Meetings
Geology Section Meeting
8:40 a.m.- 10:40 a.m.
Resch Hall, Room 106

8:40

79. CONTRASTING CHEMICAL SIGNATURES BETWEEN DIVERSE GROUPS OF INTRUSIVE IGNEOUS
ROCKS, NORTHEAST NEW MEXICO
Marc D. Benedict and Lee S. Potter

9: 00

80. BASEEMAP: BASELINE CONCENTRATIONS OF ELEMENTS OF ENVIRONMENTAL INTEREST IN IOWA'S
STREAM SEDIMENTS - YEAR TWO REPORT
Lee S. Potter

9:20

81. MAPPING OUR WORLD : THE EDMAP EXPERIENCE AT THE UNIVERSITY OF NORTHERN IOWA
Chad Heinzel, Jessica Schmitz, Kasey Westly, Jordan Vastine and Nick Bosshart

9:40

82. THE CHEROKEE GROUP: BAD WATER, BAD COAL, BAD GEOLOGY
Thomas Marshall

10:00

83. COMPLETION OF IOWA'S FIRST DIGITAL BEDROCK GEOLOGIC MAP
Raymond R. Anderson and Brian J. Witzke

10:20

Section Business Meeting

11:00

General Session Three

12:00

ESTA Award Luncheon
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Section
Meetings
Iowa Science Teaching Section Meeting
9:20 a.m.-10:40 a.m.
Zimmerman Hall, Room 302

9:20

87. INVESTIGATING THE IMPACT OF A PRESERVICE PROGRAM ON BELIEFS ABOUT SOENCE TEACHING
AND LEARNING

Christopher Soldat

9:40

88. SCIENCE SAFETY - UNDERSTANDING AND ADDRESSING THE NEED IN IOWA'S EDUCATIONAL INSTITUTIONS
Dennis McElroy and Jack Gerlovich

10: 00

Section Business Meeting

11: 00

General Session Three

12:00

ESTA Award Luncheon

Organismal Biology Section Meeting
10:20 a.m.-2:35 p.m.
Resch Hall, Room 105

10:20

Section Business Meeting

11 :00

General Session Three

12:00

ESTA Award Luncheon

1: 15

93. THE DISTRIBUTION AND STRUCTURE OF FOOD BODIES (PEARL GLANDS) IN THE VITACEAE

1:35

Jean M. Gerrath

1:55

94. CRYSTAL SPATIAL COMPLEXmES IN LEAVES OF THREE VARIEGATED SPECIES OF PEPEROMIA
Harry Horner, Hana Yoon and Divya Mekala

2:15
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92. CRYPTIC INTRASPECIFIC VARIATION IN SEX DETERMINATION IN CAENORHABDms ELEGANSREVEALED BY A TEMPERATURE-SENSmVE MUTATION
Christopher Chandler and Fredric J. Janzen

95. UNUSUAL FEATURES OF CALOUM OXALATE CRYSTALS IN RUBIACEAE (TRIBE NAUCLEEAE)

Nels R. Lersten and Harry Homer

Section
Meetings
Physics, Atmospheric & Space Sciences Section Meeting
10:20 a.m.-10 :40 a.m.
Library, View Room

10:20

Section Business Meeting

11 :00

General Session Three

12:00

ESTA Award Luncheon

Physiology & Health Sciences Section Meeting
2:35 p.m.-3:35 p.m.
Resch Hall, Room 105
98. COMPARISON OF BLOOD COAGULATION PROPERTIES IN HIBERNATING AND NON-HIBERNATING

2:35

WOOD TURTLES (GLYPTEMYS INSCULPTA)
Neha Yadav, David K. Saunders and Jeffery W. Tamplin

2: 55

99 . THE EFFECT ON BMI OF STUDENTS BEFORE AND AFTER THE REMOVAL OF SUGARY SNACKS FROM
VENDING MACHINES
Johan Conradie, Sam Emerick and Ryan Hanks

3: 15

Section Business Meeting
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Abstracts
(by section)
Abstracts are listed by section with Poster Presentations listed first and Oral Presentations
listed second. Oral Presentation abstracts are
listed in the order of presentation.
Abstracts submitted for a project which was
funded by the Iowa Science Foundation are labeled with an rsF at the end of the abstract title.

Anthropology Section
POSTER PRESENTATIONS
1. THE ORIGINS OF IOWA GUNFLINTS: INmAL INVESTIGATIONS OF LOCAL LITHIC MATERIALS AS VIABLE
ALTERNATIVES TO EUROPEAN IMPORTS
Mark L. Anderson 1 and Mary Mortensen 2
University of Iowa, Office of the State Archaeologist;
Cornell College2
Gunflints, an indispensible piece of early firearms technology. From the colonial period to the mid-1800s, European
knappers produced thousands of gunflints for shipment to
North America both as military issued supplies and as a
common economic commodity. This has lead to the recognition that the majority of gunflints are of European
origin. However, archaeological analyses of proto-historic
and historic assemblages recovered from a wide variety
of site types and geographical locations, including Iowa,
typically mention the occurrence of gunflints made of locally available raw materials. This poster investigates the
potential for Iowa chert and other siliceous materials to
serve as gunflints using a multivariate approach to quantify gunflint attributes and statistically analyze the data
accumulated on 200 lithic samples. Discussions cover the
results of this initial test and plans for future experimentation.

Cellular, Molecular &
Microbiology Section
POSTER PRESENTATIONS
2. VERIFICATION OF CLOMELEON INSERTION IN
PPD30_69 AND GENERATION OF TRANSGENIC CAENORHABDmS ELEGANSBY AEROSOL BEAM INJECTION
Shane T. Clune, Alyssa J. Hudnall, Alex M. Abel and
James A. Hampton
Buena Vista University

30

The purpose of this project is to image and quantify intracellular chloride concentrations in Caenorhabditis elegans
by creating a strain of transgenic C. elegans that expresses the protein Clomeleon. Clomeleon, a fluorescent
protein that can be used as a ratiometric indicator of
chloride concentrations, was previously extracted from
the plasmid PRK-5 and was inserted into the plasmid
pPD30_69 behind a myo-2 promoter, which allows Clomeleon to be expressed in the muscles of C. elegans. Integration of the Clomeleon gene into the genome of c.
elegans is achieved via Aerosol Beam Injection of the
pPD30_69 + Clomeleon plasmid. The pPD30_69 + Clomeleon plasmid was sent to Iowa State University for sequencing. The primers used in this sequencing amplified
the junction between the myo-2 promoter and the start of
the Clomeleon gene as well as the end of Clomeleon and
the subsequent section of the plasmid. The results of the
sequencing provided conclusive evidence that we had
successfully inserted the Clomeleon gene into the
pPD30_69 plasmid. This pPD30_69 + Clomeleon con struct will be used to generate the population of transgenic C. elegans for use described above.
3. PREVALENCE AND MOLECULAR CHARACTERIZATION
OF STAPHYLOCOCCUS AUREUSIN STATE FAIR SWINE
Anne Dressler, Raymond P. Scheibe!, Abby L. Harper,
Blake M. Hanson, Jennifer S. Kroeger, Daniel Diekema,
Jeff B. Bender, Gregory C. Gray and Tara C. Smith
University of Iowa
Fairs and petting zoos have previously been shown to be
involved in outbreaks of zoonotic disease. As previous
investigations by our research group have documented
the presence of methicillin-resistant Staphylococcus
aureus (MRSA) in U.S. commercial swine, we hypothesized that MRSA may also be present in swine exhibited
at fairs. To test this hypothesis, we collected nasal swabs
from 54 swine exhibited at a state fair in August 2008
and 103 swine exhibited at two state fairs in 2009. Samples were plated onto both CNA agar and CHROMagar
plates (selective for MRSA) in order to isolate both methicillin-resistant and methicillin-sensitive S. aureus. 8/54
swine (15%) were positive for S. aureus from 2008 and
23/103 (22%) were positive for S. aureus at the 2009
fairs. None of the 2008 isolates were positive for methicillin-resistant S. aureus, however, 1/23 of the S. aureus
isolates from the 2009 fairs were MRSA positive. Antibiotic resistance testing was performed on these samples.
All 8 isolates from the 2008 fair were resistant to penicillin. 30/31 (97%) of the isolates from both years were
sensitive to methicillin, while 1/31 (3%) was resistant to
methicillin. 23/31 (74%) were additionally resistant to
tetracycline, and 14/31 (45%) were resistant to erythro-

mycin and 15/31 (48%) were resistant to clindamycin .
Molecular characterization of the 2008 isolates showed all
isolates were negative for the PVL gene. 3/8 (38%) of the
S. aureus isolates from 2008 were not digestible with
SmaI by pulsed field gel electrophoresis (PFGE), and were
spa type t034. Additional isolates were found to be spa
type t337 (3/8, 38%), t002 (1/8, 123%) and t1683 (1/8,
13%). Penicillin susceptibility testing and molecular characterization of isolates from 2009 are pending. These results suggest that, MRSA is present in the fair swine examined, and there is potential for transmission of 5.
aureus within the fair environment, including isolates resistant to methicillin, tetracycline, erythromycin, and clindamycin.
4. INTEGRONS: ANOTHER MECHANISM BY WHICH SALMONELLA ACQUIRE MULTIPLE DRUG RESISTANCE
Daphne M. Fernandez1, Holly Hulsebus 2, Jeffery T. Gray2
and Samina Akbar 2
Simpson College1; Des Moines Universizy2
Multiple antimicrobial resistance in Salmonella species is a
problem of both national and international importance. A
number of Salmonella species carrying multi-drug resistance plasmids have been described in the last decade.
The blaCMY-2 gene on these plasmids confers resistance
to beta-lactam antimicrobials including Ceftriaxone, a
third generation cephalosporin for treating salmonellosis
in children. Therefore, a major concern is that these plasmids in Salmonella can potentially disperse the blaCMY-2
gene and hence antimicrobial resistance to new Salmonella spp. as well as other enteric bacteria commonly
found in the human or animal gut or even in soil environments. Horizontal gene transfer via integrons is another
mechanism that has an impact on the evolution of multidrug resistance. Integrons are genetic structures which
carry resistance genes in clusters and transfer them together to the recipient cell. Integrons are located either
on the chromosome or broad host-range plasmids and
have often been found in multi-drug resistant strains isolated from animals and humans. The objective of this project is to isolate and fully characterize integrons associated with either the multi-drug resistance plasmids carrying the blaCMY-2 gene or the chromosomes of human
and animal isolates of Salmonella. We checked for the
presence or absence of integrons using primers targeting
three classes of integrons (class 1, 2 and 3) in purified
blaCMY-2 plasmids. The amplified products were subcloned and transformed into E coli host strains. The positive clones were purified, sequenced and tested for antibiotic susceptibility using disk diffusion assay. All the
tested blaCMY-2 plasmids were positive for the presence
of type 1 and type 3 integrons bearing resistance to multiple antibiotics, but not for type 2 integrons. This study
will advance our knowledge concerning the development
and dissemination of multiple antimicrobial resistance
among Salmonella spp. and other enteric bacteria in nature.

5. ASSESSING THE GENETIC RELATIONSHIPS BETWEEN
MAYFLY POPULATIONS
Sara S. Talsma, Jenelle Kleinhesselink, Linus Leivon,
Jacob Parsons, Bryant Wieking, Josh Locker and Laurie
Furlong
Northwestern College
Genetic drift is the random accumulation of mutations or
change in gene frequency over time. Populations of the
same species that are physically separated, preventing
inter-population breeding, often experience genetic drift.
This process occurs frequently to island species because
of their obvious physical isolation in breeding. Mayflies
can "fly", but they are weak fliers and the bulk of their
lifestyle is spent as flightless nymphs confined to freshwater environments. The 20-mile water channel between
Santa Cruz Island and the nearby mainland presents a
significant physical barrier between the two populations.
Although it is not easy to find similar islands in Iowa, ecological habitats such as small streams or watersheds can
function as ecological islands - islands of habitat in a sea
of land. A 20-mile land barrier may present a physical
impediment to interbreeding that is great enough that the
populations exhibit genetic drift. This study examines genetic differences between mayflies of Santa Cruz Island
and the nearby mainland and also between mayflies inhabiting tributaries of different watersheds in Northwest
Iowa. We hypothesize that both situations create functionally similar ecological islands, presenting an impediment to interbreeding that is great enough that the populations will exhibit genetic drift. We propose to test this
hypothesis by measuring mtCOI gene sequence differences in mayfly nymphs from the island and mainland
and mayfly nymphs inhabiting tributaries within a single
watershed and mayflies inhabiting tributaries of different
watersheds in Iowa.
6. PREVALENCE AND MOLECULAR CHARACTERIZATION
OF STAPHYLOCOCCUS AUREUSIN WILDLIFE
Shyla E. Wardyn and Tara C. Smith
University of Iowa
Livestock and pets have been identified as carriers of
Staphylococcus aureus, however, the role of wild animals
as a reservoir of novel 5. aureus strains and resistance
genes has not yet been examined. We conducted a pilot
study to determine the prevalence of methicillinsusceptible 5. aureus (MSSA) and methicillin-resistant 5.
aureus (MRSA) in 33 species of wild animals rehabilitated
at the Wildlife Care Clinic at Iowa State University. Nasal,
wing, wound and cloaca! swabs were taken by clinic staff
and sent to the Emerging Pathogens Lab at the University
of Iowa. Samples were plated onto Mannitol Salt Agar
and CHROMagar plates (selective for MRSA) in order to
isolate both MSSA and MRSA. Out of 75 animals, 8
(10.67%) were MSSA positive and 3 of 75 (4%) were
MRSA positive. The MRSA isolates were obtained from
two eastern cottontail rabbits and a Lesser Yellowlegs, a
migratory shorebird. Antibiotic resistance testing of the
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MRSA positive isolates revealed that two were also resistant to tetracycline and erythromycin, while the third isolate was additionally resistant to erythromycin, clindamycin and levofloxacin. Three isolates were also positive for
the Panton-Valentine leukocidin (PVL) gene. Further molecular characterizations of these isolates are in progress.
Our results suggest that 5. aureus, including MRSA, is
being carried by wild animals. Further studies are needed
to determine how this may impact human health.

Cellular, Molecular &
Microbiology Section
ORAL PRESENTATIONS
7. NOSTRILS ARE INDEPENDENT WITH RESPECT TO ASYMPTOMATIC CARRIAGE OF STAPHYLOCOCCUS AUREUS
Beau J. Kildow, Colin P. O'Sullivan, Caleb J. Gradoville,
Colby B. Rohde and Rachel L. Robson
Morningside College
Asymptomatic carriage of Staphylococcus aureus, and
especially methicillin-resistant 5. aureus (MRSA), in the
human nostrils is an increasing clinical concern. Yet, there
is no universal protocol for testing for S. aureus or MRSA
carriage. Previous studies of asymptomatic S. aureus assume that, within a single individual, carriage is the same
in both nostrils. This study tested the hypothesis that 5.
aureus and MRSA carriage in each nostril is independent
of the other. The right and left nares of healthy adult volunteers were individually swabbed and tested for the
presence of 5. aureus and, if positive, for MRSA. 5.
aureus isolates were defined as mannitol-fermenting,
DNase-positive, catalase-positive, coagulase-positive,
gram-positive Staphylococci. Methicillin resistance was
defined as having a zone of inhibition of less than or
equal to 10 mm around an oxacillin disk using the KirbyBauer technique. Of 251 volunteers tested, 37% (n = 92)
tested positive for 5. aureus carriage. However, 60% (n =
55) of 5. aureus carriers had 5. aureus in only one nostril.
Thus, carriage of S. aureus is significantly more likely in
one nostril than in both (p < 0.05). As with 5. aureus carriers overall, MRSA carriage in only one nostril was the
norm, with all 10 MRSA carriers harboring the MRSA in
only one nostril. These results indicate that a single individual's nares are not homogenous with respect to 5.
aureus or MRSA carriage, and that both nostrils should be
swabbed separately when testing individuals for MRSA.
Tests are ongoing to determine whether individuals who
carry S. aureus in both nostrils carry genetically distinct
strains in each nare.
8. ADENOVIRUSES AS MARKERS FOR SOURCES OF WATER CONTAMINATION
Joshua Baker 1, Prudence Mpofu 1, Elizabeth Hansen 1, Dennis Hill 2 and Marie L. Nguyen 3
Drake University; Des Moines Water Works'; Des Moines
University1
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Detection of fecal waste contamination in watersheds is
pivotal for maintaining the safety of the water supply.
Fecal waste contamination is currently monitored by assessing levels of coliform bacteria. Coliform bacteria are
gram-negative, rod-shaped, enteric bacteria. Although
these bacteria work well as indicators of contamination
level, they are normal flora of many different animals.
Therefore, coliform counts alone do not differentiate water contamination due to human sources, e.g., urban
sewage, from that due to bovine sources, e.g., dairy
farms. Unlike bacteria, most animal viruses have a host
range limited to one species. The goal of this project was
to use enteric viruses to identify sources of water contamination. Because adenoviruses possess species specificity, are stable within water, and are shed through the
GI tract, they are ideal candidates for tracking water contamination sources. We have established quantitative polymerase chain reaction (qPCR) protocols to detect a variety of human and bovine adenoviruses. The limits of detection for the human and bovine adenovirus qPCR protocols were 600 and 500 adenovirus genome equivalents
per reaction, respectively. Purified adenoviral genomes
were used to confirm assay specificity. Following assay
optimization, 19 water samples from various freshwater
locations that feed into either the Des Moines or Raccoon
Rivers were tested for the presence of human and bovine
adenoviruses. Three of the samples were positive for human adenovirus. Subsequent cloning and sequencing of
the qPCR products obtained from the water sources revealed the human adenoviruses to be types 40, 41 and 2
or 5. Two of the samples were positive for bovine adenovirus, and we are currently in the process of genotyping
these isolates. Together, our data demonstrate that qPCR
can be successfully utilized to differentiate adenoviruses
that infect livestock from those that infect humans.
9. EXPLORING THE IMPACT OF BORIC ACID ON CARBOHYDRATE METABOLISM IN YEAST
Thuy Huynh, Kelsey Kumm, Michael Boyer and Martin
Schmidt
Des Moines University
Boric acid is a simple but effective poison, used for killing
diverse organisms ranging from bacteria to rodents. In
spite of the widespread use of boric acid, very little is
known about its mechanism of action. Our studies show
that boric acid exposure leads to changes in the expression of genes related to carbohydrate metabolism and cell
wall remodeling. Changes in the expression of genes of
carbohydrate metabolism suggest that glucose turnover
by glycolysis and fermentation is greatly accelerated. Biochemical data show that carbohydrate storage in the form
of glycogen is diminished. Growth on non-fermentable
carbon sources sensitizes yeast to boric acid, as does
growth on galactose (whose metabolism requires a UDPglucose intermediate). Taken together, these data suggest that boric acid increases the cellular energy consumption - which has cells struggle to break down carbohydrates quickly enough to meet the demand. Changes in

the expression of cell wall remodeling genes explain the
observation that the pathogenic yeast Candida a/bicans
does not switch from the yeast to the hyphal growth pattern when stressed by boric acid. Experiments with a filamentous mutant of Saccharomyces cerevisiae show that
boric acid represses the process of apical growth, not just
the signaling processes leading to this pattern. Ultrastructural examination of cells grown in boric acid shows unusual protuberances of wall material into the cytoplasm.
Taken together, these data suggest a disturbance of
morphogenesis leading to the synthesis of excess cell wall
material in the wrong places.
10. GLYCOGEN STORAGE BY PARASmc AND COMMENSAL TRICHOMONADS
Tyler J. Nielsen, Wayne A. Wilson and Andrew Brittingham
Des Moines University
The trichomonads are a family of amitochondriate protists. One member of the family, Trichomonas vagina/is, is
the causative agent of trichomoniasis, the most common
non-viral sexually transmitted infection worldwide. The
species most closely related to T. vagina/is appears to be
T. tenax, which is found as a commensal in the mouth.
Several species of trichomonad have been shown to accumulate substantial quantities of the storage polysaccharide glycogen. The T. vagina/is genome contains sequences believed to encode glycogen synthase and glycogen phosphorylase but neither enzymatic activity has
been detected in cell-free lysates. To our knowledge,
there are no published reports relating to glycogen storage or utilization by T. tenax and the T. tenax genome
has not been sequenced. Here we report our analysis of
the changes in glycogen content and glycogen phosphorylase activity that occur during in vitro cultivation of
T. tenax and T. vagina/is. We have established that glycogen content and phosphorylase activity vary during
growth in both species but these are species-specific differences in the kinetics of glycogen storage and utilization . An analysis of the regulation of glycogen phosphorylase activity in these two organisms has been performed
encompassing allosteric, transcriptional and post translational mechanisms. These analyses have been conducted
using cellular lysates and recombinant protein expressed
in Escherichia coli with measureable activity. Our studies
suggest phosphorylase regulation in trichomonads more
closely resembles that of plants and bacteria than fungi
and mammals.
lL GENE INSERTION IN CAENORHABDmS ELEGANS
VIA NOVEL DNA INSERTION TECHNIQUE
Alyssa J. Hudnall, Alex M. Abel and James A. Hampton
Buena Vista University
Previous methods used to insert genetic information into
the genome of the nematode, Caenorhabditis elegans,
have experienced numerous complications; therefore, we
have begun to experiment with a new method. Also, se-

lectable markers for gene insertion analysis are rare in
these nematodes. The purpose of our research is to insert
various genes that could possibly be utilized as a selectable marker in C e/egans using an Aerosol Beam Injector.
A definitive protocol has yet to be determined for this
novel technique. This method is much like gold-particle
bombardment; however, an aerosolized form of DNA is
used as a vector instead of gold-particles. Multiple parameters will be varied in these tests to determine the
optimal settings for the machine as well as the preparation of the samples.

12. DIGEORGE CRillCAL REGION 6 (DGCR6) INTERACTS
WITH PROTEIN INTERACTING WITH C KINASE (PICKl)
WHEN PICKl IS BOUND TO A PDZ DOMAIN BINDING
PROTEIN
Matthew Hakeman1, Cassandra Larimer 1, Nicholas Gansemer2, Joseph Zabner 2 and Alesia Hruska-Hageman 1
Mount Mercy Co/!ege1; University of Jowa2
PICKl (Protein Interacting with C Kinase 1) is a peripheral
membrane protein that regulates the surface expression
of protein receptors involved in learning and memory,
axonal guidance, and cancer. PICKl contains a PDZ domain shown to interact with about 40 different proteins
including AMPA Receptors, ASICs, CAR, and Dopamine
and Serotonin Transporters. Research has shown that
PICKl helps to regulate the insertion of AMPA receptors
and ASIC channels within the cell membrane. PICKl also
contains a BAR domain and an acidic region. The BAR
domain of PICKl has recently been shown to interact with
the BAR domain of ICA69 (islet cell auto antigen 69kDa)
form ing heterogenic complexes that regulate the targeting and surface expression of AMPA receptors at synapses. To learn more about the function and regulation of
PICKl, a yeast two-hybrid assay was performed to identify proteins that interact with PICKl protein without its
PDZ domain. DiGeorge Critical Region 6 (DGCR6) was
found in the screen to interact with this region of PICKL
To further study the interaction between PICKl and
DGCR6, COS-7 cells were cotransfected and the expressed proteins were stained using immunofluorescence
and viewed using confocal microscopy. PICKl and DGCR6
were found to interact and colocalize in transfected COS7 cells when CAR was also expressed and bound to the
PDZ domain of PICKL This data suggests that PICKl and
DGCR6 not only co-localize, but also interact via a domain
other than the PDZ domain when PICKl is bound to a
PDZ domain binding protein. Deletions of the DGCR6
gene have been linked to DiGeorge syndrome and schizophrenia . The interaction between PICKl and DGCR6 may
be important in preventing these disorders from developing.

The art and science of asking questions
is the source of all knowledge.
-Thomas Berger
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POSTER PRESENTATIONS

ORAL PRESENTATIONS

13. COST EFFECTIVE CONSTRUCTION OF A CONTACT
ANGLE GONIOMETER
Zane C. Gernhart, Keith D. Foreman and T. T. Ehler
Buena Vista University

16. EXAMINING THE PUTATIVE ANTIOXIDANT PROPERTIES OF PROLINE IN SACCHAROMYCES CEREVISAE
Calliste Reiling and Brian Lenzmeier
Buena Vista University

Contact angle measurements have been widely used for
the characterization of thin -films on solid substrates revealing valuable information about the substrate surface.
In our lab, we have designed and constructed a cost effective goniometer using readily available hardware for
the purpose of measuring contact angles on both gold
and semiconductor surfaces. Contact angle measurements obtained by our device have compared favorably
with those found in literature.

Reactive oxygen species (ROS) have a negative effect on
cell viability. There are many diseases that are believed to
be associated with ROS including: Alzheimer's, Parkinson's, diabetes, cancer and aging in general (Robert W.
Taylor). The enzymes catalase and peroxidase are in cells
to destroy the ROS and convert them into oxygen and
water. I have been examining the regulation of these enzymes in vitro and in whole cell extracts generated from
baker's yeast cells. Surprisingly, high levels of the amino
acid praline have been shown to protect cells from the
damaging effects of ROS, but it is not know how praline
exerts these anti-oxidant effects. We examined two potential roles for praline's antioxidant properties. In our
first set of experiments we added praline to either purified catalase or peroxidase to determine if praline had an
allosteric affect on the enzymatic activity. We found that
praline did not significantly affect the activity of purified
catalase or peroxidase, although there was a minor decrease in activity with the cow liver peroxidase enzyme.
In our second set of experiments we added varying
amounts of praline to cultures of wild type BY4741 yeast
cells and created extracts from these cultures to examine
catalase activity levels. To gain a better understanding of
the intracellular targets of praline we also examined the
catalase activity of yeast cell extracts made from strains
lacking either CAT A, CATT, PUT 1, or PUT 3. In all the
cell extracts from the strains tested, praline caused a significant increase in peroxide processing activity except in
the CAT T knockout strain. These data suggest that
praline may be mediating its positive antioxidant effects
through increasing the activity of Catalase T.

14. THE DETERMINATION OF THE PRODUCT OF VANILLIN IN COMMERCIALLY AVAILABLE PRODUCTS
John N. Gitua, Xuan-An T. Nguyen and Melissa M.
McGrannahan
Drake University
Synthetic vanillin, instead of natural vanilla extract, is
sometimes used as a flavoring agent in foods, beverages,
and pharmaceuticals. The purpose of this study was to
determine whether there is a correlation between the
amounts of vanillin and the price of such available products. Extraction of vanillin from samples obtained from
the local restaurants was achieved by using a combination of organic solvents and the amounts of vanillin determined using the gas chromatographic (GC) technique. We
anticipate that this study may be able to inform the consumer whether the price for his/her favorite vanillin containing products is influenced by the amount of vanillin in
the product.
15. THE AMOUNTS OF LIMONENE FROM ORANGES: SPECIES AND GEOGRAPHICAL LOCATION EFFECTS
Stephen McCray, Allen Christie and John N. Gitua
Drake University

17. RING OPENING METATHESIS POLYMERIZATION
BASED COMPOSITES FOR USE IN MULTIFUNCTIONAL

CAPACITORS
The purpose of this study was to explore whether the
concentration of limonene on orange peels is affected by
the species or geographical location. Extraction of limonene from oranges was achieved via steam distillation of
the well-divided orange peels and the amounts of limonene from the crude extract determined using gas chromatographic (GC) technique. The effects of species as
well as the region where the oranges are grown were
evident on the different amounts of limonene obtained
from the oranges peels.
Somewhere, something incredible
is waiting to be known.
-Carl Sagan
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Diana Gottschalk, Eduard A. Stefanescu, Xiaoli Tan, Nicola
Bowler, Zhiqun Lin and Michael R. Kessler
Iowa State University
Ring opening metathesis polymerization (ROMP) is a well
documented and rapid method of forming tough polymer
networks. Recent work polymerizing dicyclopentadiene
(DCPD) via ROMP employing a Grubbs catalyst demonstrated that this system can serve as an effective matrix
in polymer nanocomposites. Furthermore, polyaniline
(PANI) is a semi-flexible rod polymer known to possess
conductive properties when doped with acids. In this
study we demonstrate that polydicyclopentadiene
(polyDCPD) can be used as a matrix in conjunction with

finely powdered acid doped PAN! to obtain materials with
high dielectric constant with excellent thermo-mechanical
properties. The greater goal of this work is to design and
manufacture structural capacitors that can simultaneously
carry load and store energy. For the purpose of this work,
we treated the emeraldine base PAN! with HCI prior to
composite preparation to obtain the conductive doped
PAN! (DPANI). Following functionalization, DPANI was
thoroughly dried at 80° C for 24h. Then, we prepared a
series of polyDCPD-DPANI composites containing the following polyDCPD / DPANI ratios: 1/0.08, 1/0.1, 1/0.12,
1/0.15 and 1/0.2 using second generation Grubbs catalyst. Permittivity measurements suggested that these
composites show tremendous promise as dielectric materials for capacitor applications. For example, the 1/0.1
polyDCPD-DPANI sample exhibits a steady dielectric constant (e'~36) for the low frequency interval 100-103 Hz,
while displaying rather low dielectric tan 8 values in the
range 7*10- 1-8*10- 3 . In addition, the mechanical properties of these systems were tested via thermogravimetric
analysis (TGA), differential scanning calorimetry (DSC)
and dynamic mechanical analysis (DMA) measurements
and were found to be within the desired parameters. The
results suggest that the ratio of constituents in polyDCPDDPANI composites can be adequately altered in order to
tailor the dielectric properties of the resultant material for
a desired frequency range. Regardless of the frequency
and capacitance requirements, capacitors based on such
polyDCPD-DPANI composites would have to be utilized in
applications where the working temperature does not
exceed 100° C. This temperature requirement is needed
to ensure that the DPANI incorporated in the composite
does not deactivate during capacitor use.
18. DETERMINING OZONOLYSIS PRODUCTS OF FOODGRADE COLORANTS USING ON-FIBER DERIVATIZATIONSPME COUPLED WITH GC/MS FOR CARBONYL COMPOUNDS
Wenda Zhu, Jacek A. Koziel, J. (Hans) van Leeuwen,
Lingshuang Cai, Byron F. Brehm-Stecher and Ethan D.
Erickson
Iowa State University
In the commercial production of fruit leather, some material may be produced that is not to specification. Disposal
of this material is costly, as it remains edible and contains
valuable ingredients such as fruit pulp, sugars and acidulates. Recovery of fruit leather for product rework requires colorant removal to avoid an unappetizing
brownish color from a mixture of colorants. This research
introduces a novel approach utilizing ozonation for color
removal. A concern with this approach is the potential
formation of toxic ozonolysis byproducts. In this presentation, we report on quantification of ozonation byproducts
and preliminary assessment of their potential toxicities.
Ozone-based decolorization of commercial food colorants
in aqueous solution, including 2-naphthalenesulfonic acid,
tartrazine, and erioglaucine, was investigated. About 10

mg/L-min of constant ozone dose was applied to individual food-grade colorant solutions and waste fruit leather
solutions. Carbonyl compounds including ketones, aliphatic aldehydes, benzaldehyde and 2-furaldehyde were
identified as common byproducts from ozonation of foodgrade colorant solutions. A head-space solid-phase microextraction (HS-SPME) with on-fiber derivatization by o(2,3,4,5,6-pentafluorobenzyl)hydroxylamine hydrochloride
(PFBHA) method was optimized for the carbonyl compounds detection and quantification. The new analytical
method is being applied for quantification of byproducts
of ozonated fruit leather wastes containing food colorants. Color removal and quantification of target byproducts is used to optimize the treatment process. Published
toxicity data for detectable ozonolysis products from food
-grade colorants is combined with quantification results to
evaluate the acceptability of ozone-based decolorization
applied in food industry.
19. LOW TEMPERATURE STM OF NOVEL HYDROGEN
SULFIDE NANOCLUSTERS ON 111 AG
Selena M. Russell 1, Yousoo Kim 2 , Maki Kawai 2 , Da-Jiang
Liu 3 and Patricia A. Thiel 1• 3
Iowa State University; Surface Chemistry Laborato~
RIKE/II; The Ames Laborato~ US Department of Energy
In recent years, adsorption of water on metal surfaces
has been a subject of intense investigation, particularly its
propensity to form hydrogen-bonded structures at low
temperature. However, its analog, the H2S molecule, has
received little attention. In this presentation, we report a
study of the adsorption of H2S on 111 Ag at very low temperatures, 5-30 K, using scanning tunneling microscopy
(STM) and density functional theory (DFT). We find that
the molecule forms a variety of different types of clusters
which share a common feature - they all break the threefold symmetry of the substrate. The most intriguing example, perhaps, is a chiral pinwheel cluster. The smallest,
most basic of these clusters can be understood on the
basis of DFT calculations, which show that the molecules
form clusters with the S atoms at low-symmetry sites,
weakly hydrogen bonded to other molecules via nonlinear hydrogen bonds.
20. THE EFFECTS OF NOVEL BISPHOSPHONATES ON
ISOPRENOID BIOSYNTHESIS IN BREAST CANCER CELLS
Ryan M. Sheehy1, Daniel V. Pratt 1, Amel Dudakovic2 ,
Brian M. Wasko 2 and Raymond J. Hohl 2
Graceland University; University of Iowa2
Inhibitors of isoprenoid biosynthesis are used clinically for
treatment of hypercholesterolemia and osteoporosis. Statins inhibit HMG-CoA reductase and deplete cells of cholesterol and other downstream products of isoprenoid synthesis including geranylgeranyl diphosphate (GGPP). Clinical bisphosphonates inhibit farnesyl diphosphate synthase, which also causes depletion of GGPP. Isoprenoid
biosynthesis inhibitors have recently shown promise as
potential enhancers of anticancer therapeutics due to
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their ability to block protein prenylation events including
geranylgeranylation of some of the Ras superfamily of
small GTPases. These geranylgeranylated GTPases play a
critical role in cell cycle progression, cell survival and migration. We have developed novel bisphosphonate inhibitors of geranylgeranyl diphosphate synthase (GGDPS),
including digeranyl bisphosphonate (DGBP), which provide a more specific way to deplete cells of GGPP. The
lab's previous work has shown that there is a very strong
synergy with the dual inhibition of HMG-CoA reductase
(lovastatin) and GGDPS (DGBP) . In our present work, we
sought out to determine whether other bisphosphonate
inhibitors of GGPDS exhibit synergy with HMG-CoA reductase inhibition. As observed with other specific GGDPS
inhibitors, 2018 and 2019 inhibit geranylgeranylation but
not farnesylation of proteins in MDA-MB-231 breast cancer cells. The addition of exogenous GGPP prevents the
effects of both 2018 and 2019 on protein geranylgeranylation. Furthermore, our toxicity data showed that
there is a synergistic interaction between lovastatin and
our novel GGDPS inhibitors, 2018 and 2019, in MDA-MB231 breast cancer cells. Our data suggested that the synergy observed is not specific to DGBP, but appears to be
a general effect dependent on dual inhibition of HMG-CoA
reductase and GGDPS.
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21. SEX ALLOCATION IN CORVUS BRACHYRHYNCHOS
Loren Baldus, Douglas Robinson and Richard Lampe
Buena Vista University
Sex allocation is a strategy used in many organisms, as
there may be fitness advantages to producing more of
one sex. In the case of cooperatively breeding species,
biased production of the sexes may facilitate greater fitness returns if the population dynamics select for the sex
with greater likelihood of breeding dispersal. The cooperatively breeding population of American Crows ( Corvus
brachyrhynchos) in Storm Lake was studied to determine
whether the near-fledging sex ratio was biased. Based on
evidence from the Ithaca, NY, population of crows, whose
nestling ratios were unbiased, we expected similar results
in our population of crows. During the 2008 and 2009
breeding seasons, we collected blood from over 100 latestage nestlings and determined sex using molecular techniques. We will report on whether sex ratios were biased
and whether local population pressures, including relatively high hunting rates, potentially influenced familyand population-level sex ratios.

Men love to wonder, and that is the seed of science.
-Ralph Waldo Emerson
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22. A COMPARISON OF NUTRIENT COMBINATIONS ON
PLANT SPECIES RICHNESS AND BIOMASS
Jessica Erickson, Lauren Sullivan and W. Stanley Harpole
Iowa State University
All over the world, ecosystems are experiencing increases
in the levels of macronutrients from pollution such as Nitrogen (N), Phosphorus (P) and Potassium (K) . These
nutrients are essential in the growth and development of
plants. When an excess of one or more macronutrients
occurs, other nutrients then become limiting. The impacts
of these nutrients in varying concentrations with each
other are unclear. To address these issues, a large field
experiment is planned. In order to see if outcomes from
this future experiment can be predicted on a smaller
scale, I designed a greenhouse experiment that used field
soils in smaller proportions with the same nutrient additions as planned for the large-scale field experiment. It
was predicted that in a system given all three macronutrients, biomass and species richness would increase. To
test this hypothesis, 48 soil cores containing 196.25 cm 3
of soil each were collected from the field and used as a
substrate to germinate nine different native prairie plant
species. To fertilize the plants, the treatments applied
were N, P, K, NP, PK, NK and NPK. The fertilized plants
grew for two months and then biomass and species richness data were recorded . The results did not agree with
the hypothesis. Plants that were given the PK treatments
yielded greater species richness and biomass when compared to other nutrient treatments. These resu lts can be
used to correctly determine which concentrations of nutrients produce the most productive and species rich communities.
23 . SPATIAL & TEMPORAL PATTERNS OF POACHING ACTIVITY IN FAYETTE COUNTY, IOWA
Aaron M. Haines 1, David Elledge 2, Douglas M. Barske 1,
Lucas Wilsing 1 and Matt Grabe 1
Upper Iowa University; Iowa Department of Natural Resources2
Conservation Officers play a major role in enforcing wildlife laws in the state of Iowa. The objective of this study
was to aid Conservation Officers in preventing poaching
activity. This was done by analyzing poaching spatial and
temporal patterns to identify areas that require increased
surveillance to mitigate poaching activity. We obtained a
database of 67 poaching events in Fayette County, Iowa.
We analyzed the spatial distributions of these poaching
events by comparing their distances to 5 habitat variables
(i.e., towns, forests, roads, creeks & rivers and steep topography) to random location events using a logistic regression analysis with Akaike Weight Criterion. In addition, we analyzed the temporal patterns of these poaching events based on monthly, daily and hourly time periods. We found that poaching locations were in areas
closer to roads, forest and steep topography compared to
random locations. In addition, we found that poaching
activity occurred most during the month of November

during evening hours (1900-2200) with greater activity on
Thursday evenings. Based on our spatial data analysis we
were able to identify potential hotspot areas of poaching
activity in Fayette County, Iowa. We recommend expanding this analysis to other Iowa counties to benefit law
enforcement efforts in mitigating poaching activity.

26. ASSESSING REPRODUCTIVE OUTPUT OF BT RESISTANT AND BT SUSCEPTIBLE INDIVIDUALS OF OSTRINIA

24. SEED DORMANCY IN EUPHORBIA ESULA AND THE
POTENTIAL FOR ENHANCED GERMINATION IN THE SOIL
OF JUNIPERUS VIRGINIANA
Heather Pagelkopf, Tyler McKenney, Akacia Wentworth
and Todd Tracy

The European Corn Borer (ECB, Ostrinia nubilalis), is an
important pest of maize (Zea mays) that has been controlled by transgenic crops in recent years. However, past
cases of insect resistance to pesticides reflect the possibility of insects developing resistance to transgenic crops.
To prevent resistance to Bt maize, a high-dose refuge
strategy has been implemented which incorporates the
use of a non-Bt refuge to allow the survival of Bt susceptible individuals. In theory these susceptible individuals
will mate with rare resistant individuals. It is also assumed that mutations that cause resistance will be recessive and any heterozygous progeny of resistant and susceptible individuals will be eliminated if it feeds on Bt
corn, in effect keeping resistance genes low. However,
understanding the mating history of ECB is important in
determining the effectiveness of this strategy. Female
ECB are capable of mate selection and remating. Benefits
of multiple mating may include (a) increased fecundity
and longevity, (b) obtaining sufficient sperm to fertilize
the full egg complement and (c) increased genetic variability of progeny. Also, past studies of insect resistance
has indicated that resistance genes may reduce fitness in
other traits. Determining the remating behavior and reproductive output of Bt resistant and Bt susceptible individuals will allow for the detection of evolutionary tradeoffs associated with resistance and if the high dose refuge strategy is appropriate. The objective of this study is
to determine if 0. nubilalis females differ in their remating
behavior and fecundity based on the male's phenotype
(Bt-resistant or Bt-susceptible).

Northwestern College

Leafy spurge ( Euphorbia esula) is an invasive forb that is
rapidly spreading along roadsides and in pastures and
prairies throughout the Midwest. Eastern redcedar
(Juniperus virginiana) is another invasive creating problems in the region, and efforts have become commonplace to eradicate redcedar shrubs by cutting them at the
base. The purpose of our study was twofold: 1) to learn
more about seed dormancy and germination requirements of leafy spurge; and 2) to determine whether the
bare soil surrounding newly cut redcedar trees contain
chemicals from the redcedar that would significantly inhibit or enhance the germination and growth of leafy
spurge. We found no difference in germination among
leafy spurge seeds that were left at room temperature,
those that were frozen for 42 and 96 days, and those that
were refrigerated for 42 and 96 days. We found significantly higher germination rates for leafy spurge in cedar
soil than in soil collected in nearby non-cedar areas; however, we found no difference in seedling growth rates
between cedar and non-cedar treatments. A similar study
performed on poppy and black-eyed Susan seeds showed
no differences in germination rates or growth between
cedar and non-cedar soils. We posit that the removal of
redcedars may create optimal colonization conditions for
leafy spurge and that steps such as planting native
grasses and forbs should be taken when removing redcedars in areas that have been invaded by leafy spurge.

NUBILAUS

Michael Rausch 1, Susan Moser2 and Richard Hellmich 2
Iowa State University; USDA-ARS, Corn Insects and Crop
Genetics Research Unit2

27. SEED BANK COMPOSITION OF GRAZED AND NONGRAZED RECONSTRUCTED PRAIRIE
Thomas Rosburg and Sarah Green
Drake University

25. CLOACAL BACTERIAL IDENTIFICATION OF NESTLING
CORVUS BRACHYRHYNCHOS AND ITS RELATION TO
PUBLIC HEALTH
Brandyn Rathman, Douglas Robinson and Richard Lampe
Buena Vista University

Bacterial

identification

of

nestling

American

Crows

( Corvus brachyrhynchos) was conducted in populations

located in Storm Lake, Iowa and nearby areas. Samples
were collected using a cloacal swab from nestlings. Each
sample was frozen and stored until tests could be run.
The samples were unfrozen and cultured using an agarose gel. Bacterial cultures were then selected and investigated using an Enterotube biochemical assay. Results
indicate 14 differing bacterial species present in sample
populations. Public health concerns resulting from the
bacterial contamination will be noted.

Seed banks can provide useful information concerning
historical vegetation patterns as well as predictive ability
for potential future vegetation. The seed bank of a reconstructed prairie at Chichaqua Bottoms Greenbelt was examined with a seedling assay method in 2009 to 2010.
Two environmental factors were incorporated into the
design: (1) the impact of grazed and non-grazed communities and (2) the depth in the soil. Soil cores were collected in September 2009 from three blocks, each with a
pair of study plots (one grazed and one non-grazed). Soil
was stored at 2° C for 12 weeks to provide stratification
before the seedling assay was initiated on December 16.
Seedlings are currently growing and awaiting identification. In the first month of the assay over 2,600 seedlings
germinated. Seedling densities will be determined for individual species and two-way ANOVA used to test for dif-
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ferences in density due to grazing and depth. We hypothesize that total density will be higher in the upper
half of the 6 cm deep cores and in the grazed plots.
28. ANALYSIS OF SAMPLING METHODS FOR DREISSENA
POL YMORPHA VELIGERS
Jeff Skiff1, Michael Colvin 1, Tim Stewart 1 and Clay Pierce 2
Iowa State University; Iowa Cooperative Fish and Wildlife Research Unit2
Since zebra mussels ( Dreissena polymorpha) were first
introduced to North America, veligers have been typically
collected using a Wisconsin net. Recently, nuisance species programs have started collecting zebra mussel
veligers using a hand pump. Both methods of sampling
have their advantages and disadvantages. The Wisconsin
net obtains an integrated sample of the water column
regardless of the rate at which it is raised, while the hand
pump is potentially sensitive to bias due to variation in
the rate the intake hose is lowered and raised through
the water column. Differences in water depth and pumping rate can result in up to 10-fold differences in the volume of water sampled by the two methods. We evaluated differences in zebra mussel veliger density, mean
size and size structure between samples acquired by net
and hand pumping. Zebra mussel veligers were collected
from five sites during June, July and August from Clear
Lake using both methods, and they were enumerated
using cross polarized microscopy. Differences in veliger
density between collection methods were analyzed using
a paired t-test. There was no statistical significant difference between densities estimated by the Wisconsin net
and hand pump (t=l.93, p=0.07). No significant difference between collection methods was detected in mean
veliger size by collection method after accounting for
month effects (ANOVA, F=l.88, p=0.17). The Wisconsin
net and hand pump were not significantly different in
terms of size structure among months and as a pooled
sample based on visual inspection of size distributions. It
was determined that there was no significant biological
difference between the net and hand pumping to acquire
water samples to estimate zebra mussel densities and
size structure in a well mixed shallow lake. Therefore,
both methods are equally effective for measuring zebra
mussel veliger population structure.

Please visit the
Iowa Academy of Science
Bookstore
in the
Atrium of Resch Hall.
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29. LEUKOCYTE PRODUCTION IN CORRELATION TO
BACTERIAL LOAD IN CORVUS BRACHYRHYNCHOS
Korey Terrence Wiemold, Douglas Robinson and Richard
Lampe
Buena Vista University
Blood samples were collected and analyzed from the brachia! artery of 59 Corvus brachyrhynchos nestlings in
Buena Vista County, Iowa during the spring of 2008.
These blood samples were dyed and prepared on slides.
They were microscopically analyzed to accurately obtain
an estimate of the number of leukocytes present in each
specimen compared to the number of erythrocytes. We
will be searching for correlation between levels of leukocyte presence and bacterial load, as well as searching for
patterns in leukocyte presence according to gender.
30. INTERACTIONS OF SOIL TYPE, MICROORGANISM
COMMUNITY AND NUTRIENT LEVEL
Emily Zimmerman and W. Stanley Harpole
Iowa State University
Research has long suggested that soil microbial communities can have strong effects on plant species (van der
Hiejden et al. 2008; Watkinson 1998). For example, soil
pathogens can strongly reduce plant growth while other
soil microbes can facilitate plant growth through mutualistic interactions (e.g. mycorrhizae). As the demand for
higher yielding plant communities continues to grow, it
will be advantageous to understand not only the effects
of microbial communities on the growth of plants but also
in the context of other environmental factors. The aim of
this study was to compare plants (Arabidopsis thaliana
and Zea mays) grown within home soil versus away soil;
within intact microbial communities versus microbial communities that were strongly disturbed through sterilization; and at different nutrient levels, which also aided in
controlling for possible effects of soil sterilization on nutrients (biotic versus abiotic affect of soil sterilization).
Based on previous studies, I have hypothesized that the
effect of soil microbes will depend on the origin of the soil
community, the disturbance treatment and the nutrient
treatment. I found that the biomass of Zea mays did not
differ with either soil type or soil sterilization; only fertilizer greatly increased the above ground mass. Arabidopsis thaliana had a greater rate of establishment when
grown in microbial communities that had been disrupted;
while the optimum nutrient level was dependent upon
whether the plant was grown in home soil or away soil.
The greatest biomass of Arabidopsis thaliana was observed in plants grown with intact microbial communities
in home soil. Additionally, the growth of corn appeared to
be affected solely by fertilization, suggesting that the effects of soil autoclaving on Arabidopsis thaliana were not
due to just the abiotic effects of this sterilization treatment increasing nutrients, but rather was due to the biotic effects of soil microbes.
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31. A COMPARATIVE STUDY OF PLANKTON AND SUBSTRATE-COLONIZING ORGANISMS IN TWO BACKWATER
LAKES OF THE UPPER MISSISSIPPI RIVER ECOSYSTEM
Daniel Call, Michael Oklpalaeze and Raymond Harrington
University of Dubuque

Two backwater lakes were sampled over the course of
one year for their phytoplankton, zooplankton and substrate-colonizing benthic communities. Chlorophyll a was
measured as a surrogate for the phytoplankton and attached algal communities. Frentress Lake (River Mile
576, Pool 11, East Dubuque, IL) was less turbid (p=0.07)
than Big Pond (River Mile 614.5, Pool 12, Guttenberg,
IA). The total rotifer planktonic community in Frentress
Lake correlated with chlorophyll a concentration in the
water column (r=0.69). Rotifers were the predominant
zooplankton group in both lakes. Cladocerans, copepods,
and copepod nauplius larvae were more important to the
overall community of zooplankton in Big Pond than in
Frentress Lake. The Shannon-Weaver diversity index H'
ranged from 0. 71 to 1.64 for rotifer genera in Frentress
Lake, with the lowest H' values occurring from January to
April, and the highest values occurring in June and September. Keratella and Polyarthra were the dominant genera in Frentress Lake. Monthly counts of rotifer populations indicated different sequences in population dynamics for each lake. Chlorophyll a concentrations for algae
that had attached to glass slides of an artificial substrate
sampler over a 6-week colonization period were greater
in Frentress Lake than in Big Pond (p<0.042). Frentress
Lake slides also had greater densities of total cladocerans
(p=0.051). A set of Hester-Dendy multiplate substrate
samplers suspended near the surface of Big Pond was
colonized by the bryozoan, Pectinatella magnifica, which
reduced colonization by chironomids, oligochaetes and
ostracods.
32. THE EFFECTS OF MYCORRHIZAL INOCULANT AND
MICRONUTRIENT SEED TREATMENT ON EARLY ESTABLISHMENT OF A TALLGRASS PRAIRIE RECONSTRUCTION
Christopher Barber, Daryl D. Smith and Dave W. Williams
Tai/grass Prairie Center, University of Northern Iowa
This experiment examines the effects of mycorrhizal inoculant and a micronutrient powdered seed coating on
native vegetation establishment in a tallgrass prairie reconstruction. This experiment includes four seed treatments ( control, mycorrhizal, micronutrient, and mycorrhizal plus micronutrient) replicated a total of six times using
a split block design. Each plot was seeded separately in
May 2009 using a seed mixture of 36 native species (8
grasses and 28 forbs). Preliminary sampling in August
2009 showed that treating seeds with mycorrhizae or

Science is built up of facts, as a house is built of
stones; but an accumulation of facts is no more a
science than a heap of stones is a house.
-Henri Poincar

micronutrients significantly (p=0.004 and p=0.047) increased seedling emergence by 35% and 25% respectively over non-treated seed controls. The greatest increases in seedling emergence occurred in the warmseason grasses. Coating seed with mycorrhizae also significantly (p=0.01) increased plant growth and development. Partridge pea ( Chamaecrista fasciculata) had 39%
more flowering plants in mycorrhizae plots over nontreated seed controls. Treating seeds with both mycorrhizae and micronutrients did not appear to amplify
the effects on seedling emergence, growth or development over plots treated with only mycorrhizae or only
micronutrients. Preliminary results suggest that seed
treated with only mycorrhizae or only micronutrients improved native plant establishment. However, maximum
native plant establishment was achieved from treating
seed with only mycorrhizae. A greenhouse experiment
will be conducted during the winter of 2010 to develop a
growth curve for big bluestem grown under varying concentrations of soil phosphorus with and without mycorrhizal inoculant.
33. CAN NEST-SITE CHOICE COMPENSATE FOR THE EFFECTS OF CLIMATE CHANGE ON REPTILES WITH TEMPERATURE-DEPENDENT SEX DETERMINATION? A COMMON-GARDEN EXPERIMENT USING A MODEL SPECIES
Jeanine M. Refsnider and Fredric J. Janzen
Iowa State University
Numerous effects of climate change on ecosystems have
been demonstrated. Reptiles with temperature-dependent
sex determination may be particularly threatened, as increasing temperatures could lead to skewed sex ratios. A
potential compensatory mechanism is nest-site choice,
with females selecting nest-sites to match incubation conditions to their latitude. I examined nest-site choice in
Chrysemys picta to determine the extent to which local
adaptation in nesting behavior is genetically and environmentally based. Gravid females from five populations
were housed in a common garden. Nest-site choice was
compared among populations to evaluate variation in
nesting phenology, shade cover, and nest depth. Midlatitude populations nested earlier than northern and
southern populations, but this difference was likely due to
variation in life-history traits, as the mid-latitude populations nested 2-3 times, while other populations nested
only once . The populations did not differ in shade cover
over nests, indicating that, when exposed to novel climatic conditions, females from transplanted populations
chose nest-sites with similar shade cover to those of local
females. Nest depth was strongly correlated with limb
length and, after accounting for variation in female size,
populations did not differ in nest depth. These results
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suggest that while maternal selection of shade cover over
a nest-site may be relatively plastic, nest depth is a more
rigid character. Therefore, selection of shadier nest-sites
may be a mechanism by which female turtles could compensate for climatic warming, whereas alteration of nest
depth in response to changing temperatures is less likely
and may require a shift in overall female size.
34. THE EFFECT OF SEEDING TIME ON THE EMERGENCE
AND ESTABLISHMENT OF PRAIRIE GRASSES, SEDGES,
LEGUMES AND OTHER FORBS
Rebekah MacKay, Daryl D. Smith and Dave W. Williams
Tai/grass Prairie Center, University of Northern Iowa
Currently, there is little agreement on when to plant a
diverse mix of tallgrass prairie. Restoration handbooks,
prior research and agencies, such as the Iowa DOT and
Iowa NRCS, recommend planting diverse seed mixes of
tallgrass prairie virtually any time of the year. This presents a problem as establishment of individual species or
guilds may be enhanced or inhibited based upon the time
of year the diverse seed mix was planted. The goal of this
study is to determine which season produces the best
native plant establishment for a typical diverse seed mix
used for tallgrass prairie reconstructions in Iowa. This
study examines the effect of seeding time on the following: emergence of selected prairie species and their associated guilds, above ground native plant growth, native
plant mortality over winter and weed growth in early establishment. The research site is a 1.5 acre site that was
previously a brome-alfalfa hayfield. The research design
consists of split block randomized lOxlO m plots with
three treatment replicates in each block. Seeding treatments consisted of planting in mid-winter, mid-spring,
mid-summer and mid-fall with a seed mix of 31 species.
Seed was hand-broadcast and cultipacked. Initial vegetative sampling was conducted in September 2009. Native
species were identified and counted, weed presence was
documented. Preliminary results showed that there were
significantly (p=0.05) more grass seedlings in midsummer seeded plots over plots seeded in mid-winter and
mid-spring. In addition, 40% of all grass seedlings detected were Canada wildrye (Elymus canadensis). Red
clover ( Trifolium pratense) was present in nearly all quadrat samples. During the summer of 2010, the mid-fall
treatment will be initially sampled and the other treatments resampled.
35. SEASONAL HOME RANGES, MOVEMENT PATTERNS
AND GENmc STRUCTURE OF AN IOWA SPECIES OF
GREATEST CONSERVATION NEED: THE WHITE-TAILED

JACKRABBIT
Irma Tapia, W. Sue Fairbanks and Julie Blanchong
Iowa State University
The loss and fragmentation of Iowa's native landscape
has isolated populations of native fauna, having varied
effects on different species as some move more easily
through unsuitable habitat to reach fitting environments.
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Small mammals may be highly affected by isolation as
they may not easily move among habitat patches. I am
studying the white-tailed jackrabbit (Lepus townsendit) as
a representative of Iowa's grassland-adapted species to
determine effects of habitat fragmentation on movement
patterns, space use and genetic diversity. I tracked radiocollared jackrabbits from September 2008-September
2009 on random days, at random times to determine
habitat use in an intensively agricultural landscape. Tissue
samples were collected from live-captured animals as well
as road-killed samples collected across the states of Iowa
and South Dakota. Home ranges of both sexes expanded
and shifted following row-crop harvest (October 2009)
and prior to the beginning of breeding season in February. Home ranges contracted from the end of the breeding season until right before harvest (June-September
2009) as crop height/cover began to increase. We conducted analyses to characterize the number of genetically
distinct populations represented by our samples and the
magnitude of their differentiation. Due to the high degree
of fragmentation and habitat loss in Iowa, we hypothesize
Iowa populations have lower levels of genetic diversity
than the South Dakota populations. To further assess the
degree of connectivity between our Iowa populations we
(1) estimated rates of gene flow between two regions in
Iowa and (2) used assignment tests to identify potential
migrants in the dataset. The results of these analyses will
be presented.
36. THE EFFECT OF BURN TIMING ON GRASSHOPPER
AND GROUND BEETLE ASSEMBLAGES IN EARLY STAGES
OF A RECONSTRUCTED TALLGRASS PRAIRIE
Anna Abney, Daryl D. Smith and Dave W. Williams
Tai/grass Prairie Center, University of Northern Iowa
Prescribed burning is a common management practice in
prairie reconstructions but many entomologists are concerned about the impact of burning on insect populations.
The effect of fire on insects has been studied on remnant
prairies and other grasslands, but little research has been
done on reconstructed prairies, especially in the first few
years after planting when insects are colonizing the site.
My study examines how spring and fall prescribed burns
affect the species composition of grasshoppers and
ground beetles in a recent prairie planting. The study
area, located at the Cedar River Natural Resource Area in
Black Hawk County, was formerly a row crop field and
was seeded to 16 native grasses and forbs in fall 2008.
My research site was divided into a randomized two-block
plot design with 18 plots. The experiment includes a fall
2009 burn, spring 2010 burn and no-burn control, each
replicated three times per block. In fall 2009, I conducted
preliminary sampling of the site to assess insect activity
and sampling procedures. In a two day pitfall sampling,
969 arthropods were captured; the two most abundant
orders were Coleoptera (11.6%) and Orthoptera (13.3%).
Further identification is ongoing. My hypotheses are as
follows: 1) Species number will increase on all plots
through the sampling period; 2) Species number will in-

crease more rapidly on burned plots, with plots burned in
the spring having the highest diversity; 3) Burned plots
will experience a decrease in overall number of individuals
after fire, but will recover within a year post-burn; and 4)
Prairie specialist species will only occur on the burned
plots. The plots will be sampled during the summers of
2010 and 2011 to complete the study.
37. REGAL FRITILLARY BUTTERFLIES AND BIRDSFOOT
VIOLET HOST PLANT STUDIES ON BIG SAND MOUND
NATURE PRESERVE
Paul A. Mayes
Muscatine Community College
The population of Regal Fritillary butterflies (Speyeria idalia) on the Big Sand Mound Nature Preserve has been one
of the larger populations in Iowa. This population and
others in Eastern Iowa appear to be declining. The host
plant on the preserve for this butterfly is the Birdsfoot
Violet ( Viola pedata). The study of these violets, butterflies and alternative management has shown the violets
grow in plots with less vegetative cover and that while
violet numbers increased butterfly numbers were down in
2009 from 2008 results.

ascertain the effect of the treatments on species composition, frequency and coverage. Further sampling will be
done to determine treatment effects on small mammal
utilization of treatments over the 2010 growing season.
39. LOOKING FOR LOBARIA
James T. Colbert
Iowa State University
Lobaria pulmonaria (L.) Hoffm. is a large foliose lichen
that typically grows on tree bark. Although common in
some parts of North America, the last report of this lichen
in Iowa dates from 1901. The reported distribution of L.
pu/monaria in Iowa includes Clayton and Dubuque counties. A search of the available herbarium databases that
include Iowa lichens indicates that L. pulmonaria has only
been collected in Iowa on three occasions. Given the
large size and prominent habitat of L. pulmonaria, it
seems likely that this lichen may have been rare in Iowa
circa 1900. The relevant questions at this point are
whether this species is extirpated from the state or
whether this species is a candidate for being listed as
Iowa's first threatened or endangered lichen. Results
from searching for this lichen at various locations in
northeast Iowa will be reported.

38. A COMPARISON OF THE EFFECTS OF BURNING, HAYING AND MOWING AS MANAGEMENT TECHNIQUES ON
PLANT AND ANIMAL SPECIES IN A PRAIRIE RECONSTRUCTION
Ryan A. Neuhaus, Dave W. Williams and Daryl D. Smith
Tai/grass Prairie Center, University of Northern Iowa

40. SMALL MAMMAL, BIRD AND BUTTERFLY COLONIZATION DURING EARLY ESTABLISHMENT IN A PRAIRIE
BIOFUEL PROJECT
James T. Mason and Mark C. Myers
University of Northern Iowa

Fire is an effective management tool for reconstructed
prairies. However, due to safety concerns, road departments are reluctant to use fire. Therefore, alternative
techniques to manage right-of-way reconstructed prairies,
such as mowing or haying, need to be considered. The
goal of this study is to determine if mowing and/or haying
can be used to manage vegetation in lieu of fire for rightof-way prairie reconstructions. This study examines and
compares the effects of four management techniques on
plant and animal species in a tallgrass prairie reconstruction. The management techniques (control/no vegetation
manipulation, mowing, haying and burning) were replicated a total of six times using a split block design on a
research site near the Plainfield exit off Iowa 218. The
entire area was seeded in 2006 with a seed mixture containing 53 native species (11 grasses, 38 forbs and 4
sedges) . Mowing and haying treatments were initiated in
the summer of 2009 and burning will begin in the spring
of 2010. Preliminary small mammal sampling indicated
significantly higher (p=0.003 and p=0.001) catch per unit
effort in the control plots when compared to mowed and
hayed plots, and significantly higher (p=0.04) catch per
unit effort in mowed plots relative to hayed plots. This is
probably due to there being ample cover in control plots,
some cover in the form of thatch in the mowed plots, and
virtually no standing vegetation or thatch in the hayed
plots. Vegetation will be sampled in summer of 2010 to

The University of Northern Iowa's Tallgrass Prairie Center
is investigating the feasibility of using biomass harvested
from diverse plantings of native prairie vegetation as a
sustainable biofuel. A major objective of this research is
to determine optimal methods for managing prairie vegetation while maintaining high quality habitat for native
wildlife. In the spring of 2009, research plots located on a
Black Hawk County site previously managed for row crop
production were seeded with one of four treatments of
native vegetation: (1) switchgrass monoculture, (2) five
native warm-season grasses, (3) 16 native species
(grasses, forbs, and sedges) or ( 4) 32 native species.
Treatments were replicated four times across three soil
types in 48 research plots ranging in size from 0.30 to
0.56 ha. To assess wildlife colonization of the site during
first-year establishment, we live trapped small mammals
and conducted visual line-transect surveys of birds and
butterflies throughout the growing season. Small mammal
communities in all treatments were dominated by mice in
the genus Peromyscus. Mammal species richness, relative
abundance, and the spatial distribution of captures in the
plots increased in the fall compared to summer. Avian use
of the site was limited during the breeding season, and
no nesting activity was detected. However, sixteen bird
species were recorded in the plots during fall migration,
and migrating bird density and richness were significantly
greater within plots relative to adjacent harvested corn
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fields. Sixteen species of butterfly, including two habitat
specialists, were recorded. There was no relationship between treatment and butterfly richness or abundance,
though significant variation in butterfly abundance observed among fields warrants further investigation. These
data provide a baseline for continued efforts to assess
wildlife response to the various treatments as vegetative
communities mature in 2010.
41. FIRST REPORT OF MAPLE-LEAF VIBURNUM
( VIBURNUM ACERIFOUUM) IN IOWA
John Pearson
Iowa Department of Natural Resources
Maple-leaf Viburnum ( Viburnum acerifolium) is a shadetolerant shrub of forest habitats throughout much of eastern North America, but newly recorded for Iowa . Its discovery in 2009 in Allamakee County is along the extreme
western edge of the species range. The Iowa occurrence
represents a western extension from an extensive known
distribution in Wisconsin, which in turn is eastwardly continuous with widespread distributions in Michigan, New
York, and New England states. In Iowa, it was found in
the Yellow River State Forest (YRSF) on a forested, gently
rolling upland ridge and associated moderate slopes with
loess soil (mapped primarily as Fayette and Village silt
loams, 9-14%); this is consistent with its habitat elsewhere throughout its range on well-drained, moist soils in
upland forests. The YRSF population was spread over a 2hectare area, consisting of a large patch on a level ridgetop with scattered plants on its sloping periphery. Clumps
{likely clones) were easily distinguished on the edge of
the population but difficult to delineate where densely
packed in the center; thus a preliminary count of 26
clumps is likely an underestimate. Approximately 30% of
the population was initially within the boundary of a proposed timber sale, but State Forest managers adjusted
the boundary to exclude all of the newly discovered
Viburnum population. In conjunction with a previous, unvouchered observation of Viburnum acerifolium from the
Fish Farm Mounds Wildlife Area (20 miles north of YRSF;
Alan Branhagen circa 1989), the prevalence of Fayette
soil on gently rolling, forested uplands in the Paleozoic
Plateau suggests that other populations might be found
along the Mississippi River blufflands in Allamakee
County.
42. COMPARISON OF WATER INTERCEPTION AND INFILTRATION BY SELECTED GRASS DOMINATED COMMUNITIES
Sarah Benedict, Daryl D. Smith and Dave W. Williams
University of Northern Iowa
Water interception and infiltration are two important interactions between vegetation and rainwater. Both above
ground vegetation and root systems play significant roles
in the rates of interception and infiltration. The goal of
this study was to determine how interception and infiltration rates differ in four grass dominated communities with
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differing levels of diversity. The treatments consists of {l)
control-monoculture stand of Kentucky bluegrass ( Paa
pratensis), (2) a mixed stand of Kentucky bluegrass and
smooth brome (Bromus inermis), (3) a mixed stand of the
previous two grasses and 5 native warm-season grasses
and ( 4) a mixed stand of the seven previous grasses plus
an additional 33 forbs species. We hypothesized that
more species diverse plots would have the highest rates
of interception and infiltration and monoculture plot
would have the lowest. The field study was initiated in
May 2009 with burning of the treatment areas. Sampling
was done from early June to late August. In June 2009,
stem and leaf and root samples were taken to determine
above ground and root biomass in each plot. Interception
pans were placed in each plot and measurements were
taken after seven rainfall events ranging from early June
to mid-August. A Cornell Sprinkle Infiltrometer was used
in each plot to determine infiltration rates three times
during the summer. Results from the first season of sampling show that interception rates are significantly higher
(p<0.001) in the warm-season grass and forb enriched
plots than in the Kentucky bluegrass and mixed brome
plots. Infiltration rates were also significantly (p<0.001)
higher in the warm-season grass and forb enriched plots
compared to the low diversity plots. The mixture of forbs
and warm-season grasses did not significantly increase
infiltration or interception over mixed warm and cool season grasses, but there was a numerical trend in that direction. Additional sampling will be done during the summer of 2010 to complete the project.
43. ENDANGERED SPECIES AND THE SCIENCE-POLICY
INTERFACE
J. Michael Scott1, Dale D. Goble 1, Aaron M. Haines2, John
A. Weins 3 and Maile C. Neel 4
University of Idahd; Upper Iowa University2; Point Reyes
Bird Observatory; University of Maryland'
Species threatened with extinction are the focus of
mounting conservation concerns throughout the world.
Thirty-five years after passage of the U.S. Endangered
Species Act in 1973, we conclude that the Act's underlying assumption-that once the recovery goals for a species are met it will no longer require continuing management-is false . Even when management actions succeed
in achieving biological recovery goals, maintenance of
viable populations of many species will require continuing
species-specific intervention. Such species are conservation reliant. To assess the scope of this problem, we reviewed all recovery plans for species listed as endangered
or threatened under the Act. Our analysis indicates that
84% of the species listed under the Act are conservation
reliant. These species will require continuing, long-term
management investments. If these listed species are representative of the larger number of species thought to be
imperiled in the USA and elsewhere, the challenge facing
conservation managers will be logistically, economically
and politically overwhelming. Conservation policies will
need to be adapted to include ways of prioritizing actions,

implementing innovative management approaches, and
involving a broader spectrum of society.
44. GLADYS BLACK: THE LEGACY OF IOWA'S BIRD LADY
Larry A. Stone 1 and Jon W. Stravers 2
Freelance1; National Audubon Society's Mississippi River
lnitiative2
For thousands of Iowans, the name Gladys Black brings
an instant smile of recognition. Iowa's Bird Lady wrote
newspaper columns that shared the wonders of birds.
Gladys lured readers not with textbook descriptions but
with folksy anecdotes. Equally at ease with scientists, students, bird watchers, bureaucrats or news media, she
preached one message: protect birds and their environment. Gladys was a pioneer. She led nature hikes before
the advent of trained naturalists. She condemned pesticides before most people recognized their hazards.
Gladys taught children to respect the Earth before environmental education became a catch phrase. She cared
for sick and injured birds before she knew the term wildlife rehabilitator. The Iowa Academy of Science gave
Gladys an Award of Merit in 1978, commending her
"untiring efforts to forward the cause of environmental
education." The IAS named Gladys a Fellow in 1984.
Ironically, Gladys smoked for much of her life, although
she was trained as a nurse. She loved young people, although she never had children of her own. She appeared
to live in poverty, but cherished fine antiques. Gladys was
an outspoken, no-nonsense woman with a single focus:
teaching people about birds and conservation. Gladys
spoke out passionately on environmental issues. She testified at public hearings, wrote letters to the editor, gave
slide programs, and called talk shows. She frequently corresponded with friends and strangers, and she answered
endless phone calls with queries about birds. When
Gladys died in 1998, Iowa lost not only an ardent bird
lover and conservationist, but also a mentor who touched
hundreds of lives. Gladys Black remains an Iowa conservation legend.
45. WATERSHED YEAR: AN ATTEMPT TO MAKE SENSE
OF THE EASTERN IOWA FLOODS OF 2008
Connie Mutel
University of Iowa
The massive floods of June 2008 flowed through some
eastern Iowa locations in volumes never before recorded.
Some who lived through the floods attempted to make
sense of them by hypothesizing about their sizes and
causes. Others did the same using more rigorous scientific studies, hoping that their results would feed into
more rational and effective flood mitigation policies.
These latter efforts utilized measurement and mapping
tools that were only recently created and produced explanations and descriptions of the floods that would not
have been possible even a decade ago. A Watershed
Year: Anatomy of the Iowa Floods of 2008, published by
the University of Iowa Press in March 2010, presents the

best scientific insights available for understanding and
describing the mammoth 2008 floods. With 25 chapters
by 30 authors, the book pulls together a great diversity of
information on flood hydrology, causation, effects and
mitigation, including policy recommendations. Connie
Mutel, editor of the book, will describe how this book
came to be, some of the unexpected results outlined in
the book and concrete suggestions for creating an Iowa
that is more flood-resistant than our current landscape.
Such discussions are of critical importance to Iowa's natural resources. They support hopes of rebuilding Iowa's
hydrological integrity in part through restoring native
communities and species. Used with care, a firm understanding of flood causation and effect can support our
efforts to restore nature in Iowa, thus producing benefits
both to flood-weary communities and native biodiversity.
46. EFFECTS OF THE 2008 FLOODS ON NATURAL COMMUNmES
John Pearson
Iowa Department of Natural Resources
Effects of the 2008 floods on natural communities were
explored by field trips to natural areas in Linn and Johnson counties and consultation with foresters, fishery biologists, herpetologists, malacologists, hydrologists, and
land managers. Firm conclusions are hampered by lack of
definitive pre-flood and post-flood data and by lag times
in responses, but description of expected ecological effects can inform policy-makers in a discussion understandably dominated by concerns centered on floodinduced disruption of human communities. In contrast to
human communities, natural communities are generally
adapted to floods, generally demonstrating resilience and
renewal to these historically recurring events . Potential
effects on walnut trees, sedge meadow vegetation, ornate box turtles, fish, mussels and backwater habitats will
be highlighted against the backdrop of the exceptionally
high flood crests of 2008 and today's fragmented landscape.
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47. GASIFICATION OF BIOMASS AND SYNGAS CLEANING
FOR LIQUID FUELS PRODUCTION
Karl Broer, Patrick Woolcock and Robert C. Brown
Iowa State University
The objective of this research is production of biomassderived syngas suitable for synthesis of Fischer-Tropsch
liquids. A fluidized bed gasification reactor operates with
an oxygen/steam mixture at 850° C ( 1560° F) and 100 kPa
(15 psig) to gasify 20 kg/h (44 lb/h) of biomass. Raw
synthesis gas generated by the reactor unavoidably contains contaminants that must be removed to condition the
gas for liquid fuels production. The gas cleanup strategy
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used for this project eliminates the costly and hazardous
waste streams that are often associated with removing
the major contaminants primarily tars, hydrogen chloride
(HCI), ammonia (NH 3 ) and hydrogen sulfide (H 2S). The
tars and particulates are removed with heavy gas oil,
which can then serve as additional carbon feedstock in
industrial refineries. Hydrogen sulfide is removed using
hot fixed-bed adsorption. Water scrubbing is used to remove remaining NH 3 and HCI. A final guard bed reduces
residual contaminants to target levels of 0.01 g/m 3 tar, 20
ppb sulfur, 2 ppb chlorine, 1 ppm ammonia and undetectable particulate matter. Online gas analysis is used to
determine contaminant removal efficiency for individual
cleanup stages. This project is the first phase of a larger
demonstration for technically viable renewable fuels production with improved and commercially feasible cleaning
technologies.

Engineering Section
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48. FINITE ELEMENT MODELING OF THE INTERACTION
OF TORNADO WITH A LOW-RISE TIMBER BUILDING
Hephzibah Thampi, Vinay Dayal and Partha P. Sarkar

Iowa State University
The annual damage caused by tornadoes can exceed one
billion dollars and yet the study of damage prediction by
tornado loads and its mitigation has only been an emerging topic. The purpose of this paper is to predict the damage and failure modes of a conventional light-framed
wooden building from tornado-induced wind loads. The
goal is to replicate different stages of its failure as the
tornado goes past the building . This method include testing of a scaled model of the full building and the building
with a partial loss of its cladding elements such as roof or
wall in the laboratory tornado simulator at Iowa State
University, applying the measured wind pressures, both
external and internal of the physical model to a finite element (FE) model of the building and using the FE Method
to predict the stress distribution and failure of the actual
building. The load inputs to the FE model will be updated
as the building elements fail as the tornado goes past the
building. The damage pattern as predicted by the FE
analysis will be verified with those observed in an actual
building that had partially failed in the EF-5 Parkersburg
Tornado of May '08. The ultimate goal of this work is to
find mitigation measures that will improve the performance of these buildings in tornadoes of low to moderate
intensities in the future. A single-story building with a
gable roof that was located on the periphery of the tornado core of the Parkersburg tornado was chosen for this
study. A geometrically-scaled model of the building has
been built to study the interaction of the tornado with the
building as it fails . A series of laboratory tests are being
conducted with the intact model and partially failed model
with different levels of failure of the building roof and
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walls, doors and windows, gable ends and roof trusses.
The wind loads obtained from these experiments will be
applied on the FE model at the corresponding stages of
its demolition to replicate on-site failure modes. Experiments were performed to find the stiffness of different
nail-material configurations used in this building.
49. MACHINING INDUCED DEFECTS IN BRITTLE CERAMICS
Cheng Deng

Iowa State University
Machining of ceramics results in many surface and subsurface defects. These include surface waviness, chipping
and roughening and subsurface cracks. In addition, if the
ceramic undergoes phase transition, a residually stressed
region arises. In this work, we are examining the damage
evolution during the machining of PMN-PT piezoelectric
crystal by wire saw. Different process parameters are being investigated to optimize the machining process. Scanning electron microscopy, surface profilometry and Raman spectroscopy are utilized to characterize the damage
evolution with the process parameters.
50. A MODEL FOR THE DYNAMIC RESPONSE OF A FERROGEL UNDER CYCLIC MAGNmc FIELDS
Yi Han, LeAnn Faidley, Kristin Tucker, Sarah J. Timmons
and Wei Hong

Iowa State University
Ferrogels are polymer materials embedded with magnetic
powder that drives the deformation in a magnetic field.
Some predominant properties of ferrogels, like large
strain, fast response, high energy densities, make these
materials suitable for various actuator and sensor applications. However, the dynamic behavior of ferrogels are not
yet characterized and fully understood. A series of experiments of these materials under various frequencies was
carried out to study their dynamic properties. Based on
experimental observation, we have developed a phenomenological model that couples the magnetic field with
the dynamic response of the material. A reasonable
agreement is achieved in predicting the frequency dependence of the response of a ferrogel specimen under
cyclic magnetic fields.
51. MODELING CRACK PROPAGATION IN NANO-FILMS
DUE TO NANO-INDENTION
Benjamin Burke

Iowa State University
Crack propagation in nano-films due to nano-indention is
modeled using finite element analysis (FEA). Starting
from simple models, cohesive surfaces, cohesive elements, and enrichment methods (XFEM) are considered.
Strengths and weaknesses of each method are discussed.
Future modeling difficulties, namely plasticity, mesh size,
and size effects, are discussed.

52. VIBRATIONAL RESONANCES OF A CERAMIC TILE IN
A MULTI-MATERIAL MULTI-LAYERED COMPOSITE: USING FINITE ELEMENT MODELING AND AIR-COUPLED
ULTRASONIC TESTING
Richard Livings, Vinay Dayal, Dan Barnard and David Hsu

Iowa State University
Ceramic tiles are the main ingredient of a multi-layer
multi-material composite being considered for the modernization of tank armors. The high stiffness, low attenuation, and precise dimensions of these uniform tiles make
them remarkable resonators when driven to vibrate. This
study is aimed at modeling the vibration modes of the
tiles and the composite lay-up with finite element analysis
and comparing the results with the resonance modes observed in air-coupled ultrasonic excitation of the tiles and
amour samples. Defects in the tile, during manufacturing
or after usage, are expected to change the resonance
modes. The comparison of the pristine tile and defective
tile will thus be a quantitative damage metric. The understanding of the vibration behavior of the tile, both by itself and in the composite lay-up, can provide useful guidance to the nondestructive evaluation of armor panels
containing ceramic tiles. This work is supported by the
Army Research Laboratory.
53. CHARACTERISTICS OF ELECTROACTIVE POLYMERS
FOR ARTIFICIAL MUSCLE APPLICATIONS
William Lai and Ashraf F. Bastawros

Iowa State University
Electroactive polymers (EAPs) have recently gained much
attention in artificial muscle applications due to their
weight and large displacement. In this work, we will examine the characteristics of a group of EAPs (VHB™ 4910
acrylic, 3M™) that deform due to the effect of electrostatic forces. This material has shown strains in excess of
100% under the applied electric field. In this work, we
are studying the role of material non-linearity on response of biaxial stretched film. The film deformation is
monitored by digital imaging correlations, and the role of
the level of pre-stretch ratio is examined systematically.
Maps of the in-plane strain are generated to show the
evolution of the deformation history. The goal of our investigation is to develop device strategies and modulate
the planner stretch of the film in a prescribed direction for
practical actuation applications.
54. BISPHENOL E CYANATE ESTER AS A NOVEL RESIN
FOR REPAIRING HIGH TEMPERATURE ADVANCED AIRCRAFT COMPOSITES
Mahendra Thunga, Wilber Lio, Mufit Akinc and Michael R.
Kessler

Iowa State University
The present work deals with the evaluation of adhesive
strength and repair efficiency of bisphenol E cyanate ester (BECy) for the injection repair of high temperature
polymer matrix composites (PMCs). The adhesive

strength of BECy was investigated by lap shear (LS),
short beam shear bending (SBSB) and double-cantilever
beam (DCB) tests. Evaluation of the repair efficiency was
conducted on bismaleimide/carbon fiber (BMI-cf) PMCs,
which are widely used in advanced aircraft structural
composites and high temperature applications. The BECy
resin outperformed the benchmark epoxy at high tem perature (200° C) in LS, SBSB and DCB. The adhesive
strength of BECy was observed to be comparable both at
room temperature and 200° C which reveals that PMCs
repaired with BECy will be stable over broad temperature
range. The influence of moisture content in PMCs on the
adhesive strength of BECy was systematically investigated. A two-fold enhancement in the lap shear strength
was observed as a consequence of drying the PMCs prior
to bonding. The flexural strength of the pristine SBSB
specimen was also enhanced after repairing delaminated
samples with BECy. A 120% repair efficiency was obtained using a vacuum-based, single-hole hot injection
technique with BECy as a repair resin in delaminated BMIcf panels, revealing BECy to be a unique resin capable of
repairing high temperature structural composites.
55. CARBON NANOTUBE REINFORCED CYANATE ESTER:
THERMAL AND MECHANICAL CHARACTERIZATION
Joshua Leonard, Prashanth Badrinarayanan and Michael
R. Kessler

Iowa State University
Multiwalled carbon nanotubes (CNTs) are widely employed as reinforcing fillers in polymer nanocomposites
due to their unprecedented strength and stiffness, high
aspect ratios, and anisotropic negative thermal expansion
(NTE) behavior. Although CNTs have been used to reinforce various resins and plastics, very few studies have
examined the effect of CNT loading on a cyanate ester
matrix. Bisphenol E cyanate ester (BECy) is a unique high
performance cyanate ester resin that exhibits low viscosity (0.08-0.09 Pa·s) at ambient temperatures, which facilitates filler addition and mixing with relative ease. BECy
also exhibits excellent thermomechanical properties upon
full cure and offers great potential for the development of
aerospace grade materials through incorporation of CNTs
and carbon fiber reinforcements. The objective of this
work is to examine the impact of CNT loading and chemical functionality on the rheological, thermal, and mechanical properties of BECy resin. The effect of surface
functionalization of the CNTs on dispersion in the matrix
and thermomechanical properties of the resulting composite are examined through incorporation of pristine
CNTs and CNTs with hydroxyl groups (OH-CNTs) and carboxylic acid groups (COOH-CNTs). CNT/BECy nanocomposites were prepared by dispersing up to 1 wt. % CNT
filler in BECy resin by ultrasonic mixing. The effect of CNT
loading and functionality on the resin viscosity was examined by rheological measurements. In order to understand the effect of CNT loading and functionality on cyanate ester cure behavior, differential scanning calorimetry (DSC) measurements were performed from 30° C
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to 375° C at various heating rates ranging from 5° C/min
to 15° C/min. Fully cured nanocomposite samples were
prepared by performing an initial cure in a rotating oven
at 160° C for 45 min. A final cure was performed in a
convection oven at a temperature of 180° C for 2 hours
and was followed by a post cure at 250° C for 2 hours.
The coefficient of thermal expansion (CTE) and glass
transition temperature (Tg) of the fully cured specimen
were characterized by a thermomechanical analyzer
(TMA). The impact strength of the nanocomposite specimens were compared using a Charpy impact tester. The
rheological measurements indicate a systematic increase
in viscosity upon addition of CNTs. At any given loading,
resin mixtures containing pristine CNTs were the most
viscous, while the resin containing OH-CNTs had the lowest viscosity. Apart from changes in resin viscosity, the
incorporation of CNTs also resulted in a dramatic catalytic
effect on the cure of BECy. At 0.5 wt. % OH-CNT loading,
DSC measurements indicate that the onset of cure exotherm decreases by almost 60° C. Transmission electron
microscopy (TEM) images of fully cured specimens indicate achievement of filler dispersion at a loading of 1 wt.
% for all CNT types. For a CNT loading of 1 wt. %, the
maximum reduction in CTE of BECy was found to be only
2.5%; however, the impact strength of BECy was found
to increase by 96% upon incorporation of COOH-CNTs.
The results offer promising signs for development of CNT/
BECy nanocomposites for high performance applications.

= 16 at 60 wt% BaTiO 3), do yield superior e" and tan 8
values in such composite materials. These results motivate us to proceed with the fabrication/processing ofternary materials containing conductive (e.g. MWCNT) and
ferroelectric (e.g. BaTiO 3 or ZrW 2O8) fillers incorporated
within the BECy matrix. Recent results obtained from
BECy systems containing between 1.2 to 2.4 wt% COOH functionalized MWCNT and 10 to 40 wt% BaTiO 3
indicated e' and tan 8 values between 8 to 30 and 10- 2 to
10°, respectively. Similar results were obtained when
MWCNTs are used in the presence of ZrW 2O8 • The observed e' values show significant promise; however an
inverse correlation between frequency and e' yields lower
e' values at higher frequencies. Additionally, thermal
analyses indicate only minor decreases in the T 9 of the
BECy with increasing filler amounts, making the composites useful in high temperature applications. We predict
that the findings of this study will aid in the development
of discrete passive components (i.e. multifunctional capacitors) that may serve not only as charge storage devices but also as load bearing structural components. The
estimated weight savings provided by such light multifunctional composites will positively impact the efficiencies of aerospace design and/or travel, and in doing so
may open the door to other innovative applications.
57. BOND LINE INTEGRITY IN COMPOSITE LAMINATES
Xu Shang

Iowa State University
56. IMPROVEMENT OF DIELECTRIC PROPERTIES OF
BISPHENOL E CYANATE ESTER MATRIX COMPOSITES
WITH NANO- AND MICRO-SCALE FILLER FOR MULTIFUNCTIONAL APPLICATIONS
J. Eliseo De Leon, Eduard A. Stefanescu, Xiaoli Tan, Zhiqun Lin, Nicola Bowler and Michael R. Kessler

Iowa State University
The aim of this study is to investigate and improve the
dielectric behavior of nanocomposite materials consisting
of the thermoset matrix, bisphenol E cyanate ester resin
(bis( 4-cyanatophenyl)-1,1-ethane (BECy), containing
nano- and micro-scale conductive and/or ferroelectric
fillers. Fillers investigated include carbon nanotubes, barium titanate (BaTiO 3) and zirconium tungstate (ZrW2Os)
nano- and/or micro-particles. BECy has been thoroughly
investigated and is found to exhibit excellent thermomechanical properties, such as high glass transition temperature (T9 ), excellent strength and toughness. Nevertheless, BECy exhibits modest dielectric behavior, revealing frequency-independent permittivity (e') va lues around
3. Preliminary results indicate that -COOH functionalized
multiwalled carbon nanotubes (MWCNT) at loadings as
low as 0.6 wt%, have the ability to improve the e' values
in excess of one order of magnitude. However, such composite materials exhibit prohibitively high dielectric loss
(e'') and tan 8 (e"/e') of c.a. 10 3 which are prohibitive in
capacitive energy storage applications. By contrast, BaTiO3 and ZrW 2O8, while exhibiting only minor improvements in e' at high filler loadings in BECy matrices (e.g . e'
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There are many complex and synergistic factors that affect the reliability of the bond line integrity and toughness. Bond line contamination and joint surface roughness are the main leading parameters. In this work, we
will focus on the role of contaminations on the durability
and fracture toughness of the bond line for composite
materials. This work is carried out in two phases. The first
one is preliminary screening of strength degradation by
nano-indenter. The second phase is the fracture toughness measurements from double cantilever composites
fracture specimens with pre-exposures to a variety of
contaminates. The anticipated results are the quantitative
assessments of different factors (contamination, time of
exposure, history of loading) on the bond line degradation.
58. ADVANCED STOCHASTIC PROCESSES FOR IMPROVED WIND TURBINE PERFORMANCE
Peter Sherman

Iowa State University
In this work we address two major elements related to
wind turbines: the wind and the turbine. The wind is inherently stochastic. Consequently, the load on the turbine
blade is also stochastic. Improved prediction of the wind
speed and direction can lead to greater turbine efficiency
and to longer turbine life. We present advanced signal
analysis tools that can lead to improved models for predicting wind speed and for monitoring the health of the

turbine blades and drive train. These include time-varying
autoregressive models, quasi-cyclostationary models, an
advanced method of spectral decomposition for processes
having mixed spectral characteristics, Kalman filtering for
purposes of estimation and detection, and nonstationary
methods of modeling wind gusts. To the best of our
knowledge, none of these items ( except perhaps limited
elements of Kalman filtering) are used in relation to wind
turbine systems.
59. DYNAMICS OF DROP IMPACT ON A FLAT SMOOTH
SURFACE: VOF SIMULATIONS
Yan Zhang and Albert Ratner
University of Iowa
With the current interest in bio-derived and blended
transportation fuels, the impact of the variable viscosity in
these fuels on spray and splash properties has become an
area of concern. In this work, the effect of viscosity is
assessed by computationally investigating the process of
a liquid drop impacting and spreading on a flat, smooth
surface, with the focus being on the behavior of the shear
stress during the spreading process. The numerical simulations employ the volume of fluid (VOF) approach with
the commercial solver Fluent 12, and the results are
baselined with experimental measurements. The spreading behavior of the drop was compared for various contact angle models, including the static contact angle
(SCA) model, various dynamic contact angle (DCA) models and a combined SCA-DCA model. In particular, it was
found that the combined model can predict the drop
spreading behavior in quantitative agreement with the
experiments, which the pure SCA model does not, while
greatly reducing the property and behavior information
required (versus the full DCA models). With the correct
shape and velocity behavior, the shear stress experienced
by the deforming drop can be accurately predicted.
60. ASSOCIATION OF CROPPING PATTERN WITH PROXIMITY TO CAFOS AND ETHANOL PLANTS
Sarni Khanal, Robert P. Anex, Brian K. Gelder, Philip Dixon
and Petrutza Caragea
Iowa State University
Ethanol has been produced in the United States for many
years and has been subsidized continuously since the Energy Tax Act 1978. The ethanol industry received a large
boost however, in 2006 when many fuel blenders abandoned the use of MTBE due to liability concerns and
switched to ethanol as a fuel additive to enhance octane
and increase fuel oxygen content. Additional demand for
ethanol has been created by the United States Energy
Independence and Security Act that mandates 45 billion
liters (12B gallons) of corn grain-based ethanol in the
United States transportation fuel pool in 2010 and increases to 57 billion liters (15B gallons) per year by 2022.
Rapid growth in corn ethanol production has increased
demand for corn and raised concerns that farmers are
meeting this increased demand by shifting more acres to

continuous corn production. In regions around concentrated animal feeding operations (CAFOs) an increase in
corn-on-corn might also be explained by a desire by farmers to maximize absorption of soil nitrogen, allowing
higher manure application rates reducing manure hauling
and spreading costs. The objective of this study is to examine the relative influence of the proximity of ethanol
plants and CAFOs on cropping patterns in the Des Moines
Lobe landform region of Iowa. A binary logistic regression
model was used to estimate the probability of continuous
corn-corn rotation as function of the proximity of the
nearest CAFO and ethanol plant. The results of this study
show the probability of continuous corn-corn rotations to
increase with proximity to both CAFOs and ethanol plants
with higher influence resulting from larger facilities. This
study presents a framework for empirically estimating the
impact of CAFOs and ethanol plants on cropping pattern
choice, which may help policy makers to understand the
forces driving changing agricultural land use.
61. CORN KERNEL GAS EVOLUTION FROM BIOMASS
GASIFICATION AND PYROLYSIS
James Ulstad and Jean Dochterman
University of Iowa

Gasification of biomass has become an area of key interest as it is a reasonably quick and direct way of converting the material into a fuel source that works directly in
many industrial systems. The purpose of the present
work is to explore gasification and devolatilization behavior of corn kernels. Due to corn's low ash fusion temperature, a::1400° C, gasification is typically undertaken at
temperatures near 1200° C, and most of the chemical
mechanisms are similar down to a::500° C. Here, tests
were performed with gasification temperatures from 4008000 C, at 1 atm and a range of equivalence ratios. The
evolution of carbon monoxide, carbon dioxide, hydrogen,
oxygen and evolved water vapor were all measured
throughout the gasification process. Results show a direct
correlation between temperature and equivalence ratios
and the composition of the gas byproduct. CO production
increases with an increase in temperature while CO 2
shows no temperature correlation. No hydrogen was observed, as would be expected for the short experimental
residence time (0.2 seconds). Numerical models for the
process were constructed and are shown to accurately
predicted species mass fraction across the tested conditions.
62. FRACTIONATION OF CORN STOVER USING AQUEOUS
AMMONIA AND HOT WATER
Chang Geun Yoo and Tae Hyun Kim
Iowa State University
Two-stage fractionation of biomass using hot water and
aqueous ammonia was previously developed to improve
overall biomass utilization. One of the problems encountered in this process is that xylan stream recovered from
the first stage is significantly contaminated by solubilized
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lignin (,::AO% removal), which complicates xylan recovery
in the downstream processing. Advanced technologies are
needed to significantly increase the purities of separated
components to level that will support economically viable
biomass processing. More improved fractionation process
using hot-water and aqueous ammonia was devised to
solve this problem in our laboratory. The two or threestage fractionation process consists of (1) low-molecular
weight lignin separation using aqueous ammonia at low
severity; (2) hemicellulose separation using hot-water at
high severity and (3) high-molecular weight lignin separation using aqueous ammonia at high severity. In this
method, the ammonia treatment at low temperature was
used to remove lower molecular lignin prior to hot-water
hemicellulose extraction step. It removes lignin (50-70%)
significantly in the first stage and remains most of the
hemicellulose (>80%) in the solids so that hot water
treatment can produce uncontaminated hemicellulose
hydrolysates from the remaining hemicellulose-rich solids
in the second stage. The optimal process conditions that
achieve highest degree of fractionation were explored.
The enzymatic digestibility tests were performed for the
cellulose fractionated from corn stover. Other technical
aspects pertinent to development of a fractionation process are presented.
63. NUMERICAL MODELING OF LIGHT DENSITY BIOMASS COMBUSTION
Xinhui Zhang and Albert Ratner
University of Iowa

Use of lightly processed biomass material for industrial
and power-producing furnaces and boilers has generated
considerable excitement in the power-production and
combustion communities. Most of the material employed
has been dense biomass, but with increasing demand,
low density materials are now being utilized as well. This
paper present a numerical study of co-firing chunk coal
and one kind of light weight biomass, oat hulls, in a
stoker boiler. A devolatilization model for the oat hulls is
derived from experimental data and is matched with a
standard combustion model to simulate combustion in a
co-firing stoker boiler. The results show that light biomass
burns in suspension, similar to pulverized coal, and is very
sensitive to secondary air injection. Cross injection of air
can reduce main combustion zone temperatures by 200°
C for the same overall flow rate and energy input conditions. This temperature reduction can be critical in maintaining NOx at allowable levels.
64. GASEOUS RELEASE OF PAPER SLUDGE OVER TIME
THROUGH BIOMASS GASIFICATION AND PYROLYSIS
John Hennigan, Jean Dochterman, Albert Ratner, Brian
Sulak and James Ulstad
University of Iowa
Gasification of biomass has become an area of key interest as it is a reasonably quick and direct way of converting the material into a fuel source that works directly in
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many industrial systems. The purpose of the present
work is to explore gasification and devolatilization behavior of paper sludge, with a particular interest at lower
gasification temperatures. Here, tests were performed
with gasification temperatures from 400 to 800°C, at 1
atm and a range of equivalence ratios. The evolution of
carbon monoxide, carbon dioxide, hydrogen, oxygen and
evolved water vapor were all measured throughout the
gasification process. Results show a direct correlation between temperature and equivalence ratios and the composition of the gas byproduct. CO production increases
with an increase in temperature while CO 2 shows no temperature correlation. No hydrogen was observed, as
would be expected for the short experimental residence
time (0 .2 seconds). Numerical models for the process
were constructed and are shown to accurately predicted
species mass fraction across the tested conditions .
65. COMBUSTION INSTABILITIES IN A LOW-SWIRL
BURNER
Majid Emadi, Taleb Salameh and Albert Ratner
University of Iowa

Combustion instability has long been an area of interest
for gas turbine manufactures. As emissions regulations
become stricter, one methodology has been to operate
using ever leaner premixed combustor configurations.
However, these lean premixed flames are more susceptible to thermoacoustic instability (a.k.a. combustion instability). Combustion instability occurs when pressure and
heat release perturbations are in phase, causing increased vibration, and often leading to premature and/or
catastrophic failure. The Low-Swirl Burner (LSB) is a
newer design that is investigated here to determine its
ability to meet current and near term performance metrics. The focus of this work is to determine the stability of
the flame in a pressurized atmosphere at relatively high
mass flow rates. A stability map for the LSB flame is constructed for flow rates from 10 to 30 m/s and at pressures from 1 to 4 bar. Pressure fluctuations are also
measured and analyzed to determine the dominant mode
of instability. Mechanisms underlying the measured blowoff and flashback are characterized by which region of the
flame oscillates prior to blow-off/flashback and particular
flame/flow-field couplings are then proposed .
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66. USING GEOGRAPHIC INFORMATION SYSTEMS TO
MAP COVER CROPS THROUGHOUT THE STATE OF IOWA
Ashley G. Donkersloot1, Tom Kaspar2, Sarah Carlson 3 , Jeri
Neal 4 and Melinda A. Coogan 1
Buena Vista University; National Laboratory for Agriculture and the Environment:2; Practical Farmers of lowa3;
Leopold Center for Sustainable Agriculture4

Iowa is home to some of the most nutrient rich soil in the
world. This nutrient rich topsoil was created by the diverse tall grass prairie that once covered the state. In the
last 150 years, the state has lost nearly half of its nutrient
dense topsoil. Much of this soil has been lost to wind erosion and water drainage from agricultural lands because
of agricultural practices that leave soil bare throughout
the winter. The use of winter cover crops, which can be
worked into a typical corn and soybean rotation, helps
prevent wind and snow melt erosion. This research, conducted under the direction of the National Laboratory for
Agriculture and the Environment, involved creating a database of cover crop species that have been used within
the state of Iowa since 1990 including which areas of the
state they have been used and where their implementation has been successful. This gives specific geographic
locations of all the cover crops that have been used
within the state and identifies corresponding hardiness
zones. Using this data along with a Geographic Information Systems mapping program allows the state of Iowa
to gain greater knowledge of vulnerable soils. In the future, this research could assist farmers throughout the
state in becoming more aware of their soil vulnerability
and encouraging the use of cover crops on agricultural
land to protect and enrich Iowa's soil.
67. PREVALENCE OF LIVESTOCK-ASSOCIATED METHICILLIN-SUSCEPTIBLE STAPHYLOCOCCUS AUREUS
(MSSA) IN IOWA AND ILLINOIS SWINE AND SWINE

WORKERS
Abby L. Harper, Michael J. Male, Raymond P. Scheibe!,
Blake M. Hanson and Tara C. Smith
University of Iowa, Center for Emerging Infectious Diseases
Staphylococcus aureus is a major cause of hospital and
community-acquired infections. Recent research has
shown that swine and swine farmers in the Netherlands
and Canada are colonized with livestock-associated methicillin-resistant Staphylococcus aureus (LA-MRSA) at
high levels. With Iowa raising 19 million hogs a year in a
$4 billion a year industry, we set out to examine the
prevalence of MSSA in swine from Iowa and Illinois. We
collected samples from swine on 17 different farms (8
confinements, 9 antibiotic-free) in Iowa and Illinois. Nasal
swabs were taken from 408 swine. Overall MSSA prevalence in swine was found to be 10% ( 42/408). MRSA
prevalence in confinement swine was 21% (41/192).
Overall, MSSA was found on 4/17 farms (23.5%). In addition to swine, nasal and pharyngeal swabs were taken
from humans working on swine farms. MSSA prevalence
in humans was 17.3% (15/86). These results suggest a
significant number of U.S. swine may be colonized with
MSSA, adding to the concern about domestic animal species as a reservoir of this bacterium. Furthermore, occupational exposure to these colonized pigs may spread the
bacteria from the farm to the community via a high number of colonized swine workers. Additional molecular
characterization of these isolates is ongoing.

68. SNAIL AND ALGAL BIOACCUMULATION OF TRICLOSAN IN OUTLET CREEK, IOWA
Purushottam Lamichhane and Melinda A. Coogan
Buena Vista University
Triclosan, 5-chloro-2-(2,4-dichlorophenoxy)phenol, a lipophilic and relatively stable compound, is an important
bactericide used in various personal care and consumer
products such as shampoo, soap, deodorants, toothpaste,
footwear and plastics. Triclosan is widely used in cosmetic
and oral care products as an antimicrobial agent. We can
find it in our daily consumer products labeled as Microban, Irgasan DP-300, Lexol 300, Ster-Zac, Cloxifenolum
and Biofresh. Triclosan is a relatively stable compound
and has been shown to bioaccumulate in specific aquatic
plants and animals. This chemical is degradable and can
be absorbed during biochemical processes, resulting in
relatively high bioaccumulation levels in the cells of
aquatic organisms like algae, fish and snails. This study
investigated algal and snail bioaccumulation levels of triclosan at the outfall of the Storm Lake Wastewater Treatment Plant, Outlet Creek, Iowa. Representative samples
were collected, caged and analyzed using the enzymelinked immunosorbent assay (ELISA) method in spring,
2009. Results of this study found bioaccumulation levels
approximately three orders of magnitude in the algae and
snail samples when compared to water samples collected
at the outfall.

69. TRICLOSAN CONCENTRATIONS AND ANTIBIOTIC
SENSITIVITY AT WASTEWATER TREATMENT PLANT
OUTFALLS IN OUTLET CREEK, IOWA
Rhonda Wemark
Buena Vista University
Triclosan is a down-the-drain chemical found in many
household products ranging from hand soaps to toothpaste. As an antimicrobial generalist, triclosan affects lipid
synthesis in bacterial membranes. This research investigated triclosan concentrations on 10/12/2009 at the Outlet Creek, Iowa outfalls of Storm Lake Wastewater Treatment Plant (WWTP) facility and Tyson Foods, Inc. WWTP.
Additionally, bacterial identification and antibiotic resistance studies were conducted on collected samples. An
enzyme-linked immunosorbent assay (ELISA) method was
used to quantify triclosan concentrations. Bacterial identification was accomplished by using Enterotubes. Triclosan
concentrations in Outlet Creek were found to be between
0.04 and 0.08 ppb. Bacteria identified from the sample
sites were all of the Enterobacter family. Sensitivity results indicated bacterial resistance to triclosan at 1000,
100, 10.0, 1.0, 0.1, and 0.01 ppb. Among the eight antibiotics tested, greater resistance to amoxicillin, polymyxin
B, and vancomycin was observed.
Your theory is crazy,
but it's not crazy enough to be true.
-Niels Bohr
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70. THE EFFECT OF TALLGRASS PRAIRIE SPECIES COMPOSffiON ON ABOVE GROUND BIOMASS PRODUCTION
Molly Schlumbohm, Daryl D. Smith and Dave W. Williams
Tai/grass Prairie Center, University of Northern Iowa

Despite growing demand for alternative fuels, little research has focused on the potential of utilizing mixed
stands of tallgrass prairie species for energy production. A
recent study by Tilman (et al. 2006) suggests that increasing species diversity of the stand increases above
ground biomass. However, Tilman's research involved
very small plots, random species selection, high seeding
rates, and removal of the top 15 cm of soil. In 2008, the
Tallgrass Prairie Center at the University of Northern Iowa
initiated a research project to determine if Tilman's results could be applied at a field level scale, with selected
species and with no fertilizer or soil modification. In
spring 2009, 98 acres within the Cedar River Natural Resource Area in Black Hawk County, Iowa were reseeded
with 4 seed mixes: a monoculture stand of switchgrass
(control), a mix of 5 warm-season grasses (including
switchgrass), a biomass mix of 16 species (including previous 5 species plus additional 11 species) and a 32 species prairie mix (including the previous 16 species plus
additional 16 species). Treatments were replicated across
three different soil groups: a well drained loam, an excessively drained sandy loam and a poorly drained clay loam.
I hypothesize that when established the most diverse
plantings will produce the greatest above ground biomass. Vegetative sampling was conducted in September
2009 to assess initial establishment and productivity. Initial analysis indicates that above ground native plant biomass was significantly (p<0.001) lower in the excessively
drained sandy loam soils than the other soil groups, but
not significantly (p<0.05) different among seed treatments.
71. PREVALENCE OF STAPHYLOCOCCUS AUREAUS AND
METHICILLIN-RESISTANT STAPHYLOCOCCUS AUREUS
(MRSA) ON RETAIL MEAT IN IOWA
Blake M. Hanson, Abby L. Harper, Raymond P. Scheibe!,
Shyla E. Wardyn, Anne Dressler, Jennifer S. Kroeger, Lisa
K. Roberts and Tara C. Smith
University of Iowa

Recent research from the Netherlands indicated high levels of methicillin-resistant Staphylococcus aureus (MRSA)
in retail-available meat. However, to date few studies
have investigated MRSA in meat in the United States.
With our recent isolation of MRSA from swine, the logical
question arose as to the presence of these bacteria within
retail-available meat in Iowa . Contamination of the meat
could potentially occur during the slaughtering and proc-
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essing of MRSA-positive animals, or post-slaughter via
colonized workers. The aim of this study was to determine the presence of both S. aureus and MRSA within
meat samples available at retail stores. Samples of raw
pork, chicken, beef, turkey, bison, veal, hen and lamb
were purchased from 22 food stores throughout Iowa.
These samples were tested with sterile swabs and inoculated into 7.5% NaCl Staphylococcus enrichment broth .
Isolates were then streaked onto Columbia CNA with 5%
sheep blood and MRSA-selective chromogenic media . S.
aureus strains were isolated from 29 of the 180 samples,
giving an overall prevalence of 16.1%. Two isolates of
methicillin-resistant S. aureus were isolated from pork,
giving a prevalence of 1.11 % . Upon further examination,
the 5. aureus isolates from turkey, pork, chicken, and
beef had prevalence rates of 19.4%, 21.2%, 20.0%, and
6.3% respectively. One MRSA positive sample was shown
to be PVL positive. Common spa types included t034,
t337, t008 and t002. These results suggest that MRSA is
present on retail meat at a low level in Iowa.
72. JUST BLOWING IN THE WIND; ARE HAND DRYERS
MOBILIZING MICROBES?
Brian T. Bristow, Leah R. Flaharty, Amy M. Novak and
Mariah R. Simonson
Iowa Lakes Community College

Electric hand dryers are common in public restrooms and
are steadily replacing paper towels as businesses and
institutions attempt to reduce costs and become "green".
Studies have shown that there is not a difference between how well paper towels or hand dryers removed
bacteria from the hands (Gustafson et.al, 2000), but the
real health issue may be about exposure to unique microbes. In other words, we are investigating the possibility that hand dryers could transfer microbes from person
to person. We have conducted two initial experiments
which both indicate that bacteria may be mobilized by the
hand dryers, and over the next few weeks we plan to
conduct three or four further experiments to determine if
indeed hand dryers have the potential to transfer bacteria . In our initial experiments we showed that agar plates
held in the airstream of hand dryers (n=12) produced an
average of 38 times as many colonies as those left open
near the sink for an equal length of time (79 colonies per
plate in the airflow vs. 1.9 colonies per plate on the sink).
Additionally, we cultured swab samples from the wall directly below the hand dryer intake and a spot on the wall
about one meter to the side (n=12). There were an average of 33 times more bacteria from the swab below the
dryer compared with the swab beside the dryer (84 bacteria per swab below vs. 2.5 bacteria per plate beside).
Over the next few weeks we plan to apply marked bacteria to the wall near the dryer intake and see if any of
these bacteria end up in the airflow and we intend to determine if a plate held at face level is at risk of exposure.
Along with these and a few other experiments we will at
least have some fun and just maybe learn something. It
seems plausible that hand dryers are exposing us to mi-

crobes placed on the wall by others. We'll let you know
the real rub about hand dryers.
73. METOLACHLOR DECREASES CELL PROLIFERATION
BY ALTERING CELL CYCLE PROGRESSION IN HEPG2
CELLS
Sean P. Hartnett and Kavita R. Dhanwada
University of Northern Iowa
Metolachlor is one of the most commonly used herbicides
in the United States. Studies have shown that exposure to
this herbicide results in decreased cell proliferation,
growth and reproductive ability in many different organisms. While many analyses have used high concentrations
of metolachlor to see molecular effects, we were interested in determining cellular effects with lower environmentally relevant levels of herbicide exposure. Previous
cell proliferation analysis from our laboratory has shown
metolachlor was able to significantly inhibit the growth of
normal human fibroblasts (1.6 ppb). In our current study,
several cellular effects were evaluated after metolachlor
exposure to immortalized human liver cells including cell
proliferation, cell proliferation rate, levels of transcript
expression of cell cycle proteins, cyclins (A, B, Dl, and E)
and flow cytometry analysis of cellular DNA stained with
propidium iodide. Results showed metolachlor significantly inhibited HepG2 liver cell growth at 50 ppb after 72
hours while 100 ppb was required to inhibit growth after
24 hours. A significant decrease in the proliferation rate
was detected at 500 ppb after a 48 hour exposure. Additionally, a significant decrease in transcript expression of
cyclin A was seen after 12 and 24 hours. Flow cytometric
analysis correlated with the transcription analysis. After a
24 hour metolachlor exposure, there was an accumulation
of cells in S-phase with a corresponding decrease in cell
number seen in the G2 phase after 48 and 72 hours. Our
results suggest that metolachlor exposure can affect progression of HepG2 cells through S-phase of the cell cycle
and entrance into G2.
74. EFFECTS OF TWO ATRAZINE METABOLITES, DEA
AND DIA, ON HUMAN LIVER CELL GROWTH
Kelsey Lombard and Kavita R. Dhanwada
University of Northern Iowa
Atrazine, a member of the triazine herbicide family, is one
of the most applied herbicides for corn and sorghum
fields in the United States. It is used to eradicate invading
weeds by disrupting photosynthesis. Many previous studies have documented the detrimental effects of this
chemical on a number of different species from amphibians to humans. Previous studies from our laboratory have
shown very low concentrations of atrazine (0.8 ppb)
caused a decrease in cell proliferation of human fibroblasts. This level is below the 3 ppb maximal contaminant
level set by the US EPA for atrazine. We have also recently shown that a concentration of 78.2 ppb atrazine is
able to decrease cell growth of an immortalized human
liver cell line. While atrazine is associated with several

human health effects, there is not enough information
about the toxicity of atrazine's primary metabolites, desethylatrazine (DEA) and deisopropylatrazine (DIA).
These metabolites are routinely found in numerous
streams, rivers, lakes and reservoirs especially after a rain
event along with the parent compound atrazine. Thus
they may also contribute to harmful health effects associated with atrazine. The objective of our analysis is to determine whether DEA and DIA can affect the growth of
human liver cells (HepG2). In our analysis, MTT assays
are performed to evaluate cell proliferation at different
time points (24, 48 and 72 hours) using a broad range of
concentrations (50-1000 ppb) of each metabolite compared to control (0 ppb). Our work will aid in obtaining
valuable information on the possible toxicities of these
two compounds.
75. THE EFFECTS OF CADMIUM EXPOSURE ON THE MATING BEHAVIOR OF DROSOPHILA MELANOGASTER
Dan Murphy and Fred Schnee
Loras College
Cadmium poisoning has been implicated in several human
diseases, including cancer, diabetes and kidney disease.
In order to better understand how heavy metals can affect humans exposure to cadmium and other heavy metals have been studied in the model invertebrate, Drosophila melanogaster. A recent study found that discontinuous exposure to 0.1 mM concentrations of CdCl 2 had a
significant effect on the mating behavior of both male and
female Drosophila. In this study, the mating behavior of
Drosophila was observed in flies that were continuously
exposed to food containing 0.1 mM CdCl 2 . Preliminary
results indicate that control flies copulated significantly
more often than flies which were exposed to cadmium.
However, the decreased courtship time in males and
higher receptivity of females exposed to cadmium seen in
the previous experiment was not observed.
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76. HEAVY METAL INDICATORS OF URBAN VERSUS RURAL POLLUTION OF THE DRY RUN CREEK IN CEDAR
FALLS, IOWA
Matthew J. Even, Kenneth J. De Nault and Mohammad Z.
Iqbal
University of Northern Iowa
Dry Run Creek watershed is the major drainage system in
northwestern Black Hawk County, Iowa. It covers an area
of approximately 15,200 acres with nearly 24.5 miles of
stream channel. The watershed was listed on the Iowa's
impaired water list in 2002 and 2004. The creek is fed by
runoff water from agricultural fields as well as streets and
parking lots. In recent years, some segments of the creek
have been diagnosed with excessive amounts of E coli
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and nitrates. It was found that land use activities associated with agriculture and urban development are primarily responsible for deteriorating water quality in the creek.
Water quality tends to vary between urban and rural sites
in response to the amount of rainfall indicating that
though agriculture has always been identified as a source
of water pollution over the last few years, urbanization is
becoming an increasingly important contributing factor.
This study is focused on the accumulation of heavy metals in the Dry Run Creek sediments that are potentially
toxic to the living environment. Water and sediment samples were collected 3 times from nine different locations
in the creek. These sediments were analyzed using an xray fluorescent machine for the following elements: As,
Cd, Cr, Cu, Hg, Ni, Pb, and Zn. The goal of this project is
to use metals in sediments as indicators of land use activities in urban versus rural areas. The results will allow
us to find potential hot spots of pollution in this small but
very important tributary system of the much larger Cedar
River.
77. A COMPARATIVE STUDY OF WATER QUALITY IN AGRICULTURAL AND URBAN SITES OF CEDAR RIVER
Molly L. Hanson and Mohammad Z. Iqbal
University of Northern Iowa
Five sites within the Cedar River Watershed in northeast
Iowa were sampled and studied to determine the National
Sanitation Foundation's Water Quality Index (WQI) values. The WQI is a 100 point scale based on nine testable
parameters. The interpreting scale ranges from very poor
to excellent. This study was chosen in part because of the
DNR's decision to place some stream segments in eastern
Iowa on the impaired waters list. In recent years, many
of these rivers as well as lakes in Iowa have been diagnosed with excessive amounts of E.coli and nitrates. Over
the course of eight weeks, each site was tested on the
nine parameters: temperature, pH, dissolved oxygen
(DO), total dissolved solids (TDS), fecal coliform, biochemical oxygen demand (BOD), total phosphates, nitrates and total suspended solids (TSS). Results showed
E.coli levels ranging from 40-9,600 colonies/lO0mL of
sample. The EPA allows a most probable number (MPN)
criteria of 576 colonies/lO0mL for primary contact in recreational water. BOD levels were relatively low. TDS
ranged from 297-734 mg/L and TSS ranged from 2.01
mg/L to as high as 117.23 mg/L. These values as well as
the medium-range WQI values appeared to be correlated
with rainfall in the area. Also, it was found that land use
activities associated with agriculture and urban development are primarily responsible for the medium WQI values. High £ coli values in the urban sites are more
strongly correlated with rainfall than those in the rural
sites. It indicates that even though agriculture has always
been identified as a source of water pollution over the
last few decades, urbanization is becoming an increasingly important contributing factor. Rapid deterioration of
surface water quality is also demonstrated by the high
suspended sediment loads immediately following storm
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events. It is clear from this study that WQI values can
serve as an important indicator of pollution "hot-spots" in
the Cedar River watershed.
78. TITANITE U-PB GEOCHRONOLOGY IN NORTHCENTRAL WESTERN GNEISS REGION, NORWAY
Nicholas Tripp
Cornell College
At over 60,000 km 2, the Western Gneiss Region of the
Scandinavian Caledonides represents one of the largest
ultrahigh-pressure (UHP) terranes in the world. Such UHP
terranes provide a window to unique geologic processes
that are enigmatic due to the subduction of continental
crust to depths >90 km in some cases. The Caledonides
are the product of four distinct orogenic events: Finnmarkian, Taconian, Caledonian, and Scandian. During the
Caledonian orogeny mafic dikes intruded many of the
resulting nappes and subsequently were deformed during
the Scandian Orogeny. Due to the deformation of the
nappes correlation of the nappes in many areas has been
difficult. U-Pb geochronology was performed on titanite
grains found in mafic dikes as well as pegmatites and
basement rock using both Thermal Ionization Mass Spectrometry (TIMS) and Laser Ablation Inductively Coupled
Plasma Mass Spectrometry (LA-ICP-MS) analyses to see if
we could provide age constraints for the igneous intrusions and to see whether the titanites would record the
same metamorphic events as the rest of the rocks in the
area. The resulting ages from the TIMS analysis represent
a mixture of younger and older metamorphic events since
the titanite grains are likely zoned and have a complex
internal structure. LA-ICP-MS results provided a wide
range of lower intercept discordia ages ( "'465-354 Ma)
and rather geologically meaningless upper intercept ages.
The results reveal that the mafic dikes in the study area
underwent the same resetting events as the whole WGR
and are not able to provide better constraints for the timing of emplacement of the dikes.
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79. CONTRASTING CHEMICAL SIGNATURES BETWEEN
DIVERSE GROUPS OF INTRUSIVE IGNEOUS ROCKS,
NORTHEAST NEW MEXICO
Marc D. Benedict 1 and Lee S. Potter2
Graettinger-Terril High Schoof; University of Northern
Iowa2

Building on previous work, this report concentrates on the
chemistry of three subgroups of a diverse suite of Tertiary
-age intrusive rocks (sills and dikes) in northeast New
Mexico that show remarkable similarity in trace element
composition as depicted on normalized element plots.
Specifically, mafic dikes (lamprophyre), trachyte
(including the Slagle Trachyte and spatially associated

syenite but excluding syenite sills of the Philmont Scout
Ranch) and phonotephrite/tephrite share common depletions of alkalis (Cs, Rb, K) and a trough at Nb-Ta with
normalized Nb and Ta roughly equal. The compositions of
these groups are distinct from other intrusive rocks in the
region, specifically the least-evolved Chico Phonolite
which lacks anomalous alkali depletion, lacks a trough at
Nb-Ta and displays fractionation of Ta with respect to Nb.
Although sparsely analyzed, a third group, biotitetrachyandesite, shares alkali-depletion with the first group
yet lacks a Nb-Ta trough and shows relative depletion of
Th. Phonolite and trachyte show enrichment of Zr and Hf
that is absent in other groups. All of these groups lack
anomalies in Eu or Sr. This diverse suite of intrusive rocks
requires at least two sources: (a) lamprophyre, trachyte
and phonotephrite requ ire a source with a significant Kbearing residual phase and arc or continental-crust component and (b) phonolite requires a source that lacks a
subduction signature or crust component and lacks a significant residual K-bearing phase. The Chico Hills carbonatite is most closely related to the most-evolved Chico
Phonolite. A third source may be required to account for
the biotite-trachyandesite. Some anomalies are the result
of mineral fractionation during melt evolution.

80. BASEEMAP: BASELINE CONCENTRATIONS OF ELEMENTS OF ENVIRONMENTAL INTEREST IN IOWA'S
STREAM SEDIMENTS - YEAR TWO REPORT
Lee S. Potter
University of Northern Iowa
This is the second year report for BaseEMap, a long-term
study to chart background concentrations of elements of
environmental interest in Iowa stream sediments. This
update describes the addition of 103 new samples to a
total of 167 grab samples of stream sediment collected
during the three semesters from Fall 2008 to Fall 2009 by
students in six sections of the University of Northern Iowa
Liberal Arts Core Capstone Course Environment, Technology and Society. Samples consisted of sand- or silt/claydominant material from the stream bottom or bank within
the channel. They are sparsely distributed throughout the
northeast two thirds of the state with some concentration
along major highways and in metropolitan areas. The
samples were minimally prepared and were analyzed as
loose powders using low-power energy-dispersive XRF.
Elements included As, Cd, Cr, Cu, Hg, Mn, Ni, Pb, S, V,
and Zn (as ppm); P and other elements and oxides as
needed to characterize the samples or to improve spectrum deconvolution. Results for As, Cd, Co and Hg continue to be elusive, owing to lack of calibration standards
or peak interferences. For remaining trace elements, concentrations show log-normal distributions where either
the mean or the bulk of the distribution is less than published estimates for average crustal values. Preliminary
results indicate ranges (min-max ppm) as follows: Cr (10
-62), Ni ( < 10-40), Cu ( < 10- 52), Zn (9-150), Pb ( < 1030), P2O5 ( <0.13-0.32 %). Sand-dominant samples continue to yield trace element concentrations that were

lower or below limits of analysis, whereas silt/clay-rich
samples had higher concentrations especially for metals
in organic-rich samples.
81. MAPPING OUR WORLD: THE EDMAP EXPERIENCE AT
THE UNIVERSITY OF NORTHERN IOWA
Chad Heinzel, Jessica Schmitz, Kasey Westly, Jordan
Vastine and Nick Bosshart
University of Northern Iowa
The Educational Component of the National Cooperative
Mapping Program (EDMAP) is a collaborative effort between the USGS, local/state geological surveys and academic settings. The EDMAP program has two primary
goals: (a) Foster the development of field mapping skills
in students and (b) Construct useful high-quality geologic
maps that benefit our geologic understanding of our local
environments and evolving communities. UNI has partnered with the Iowa Geological and Water Survey and
USGS to provide its students real world learning experiences. Students are collaborating with state geologists
(STATEMAP), their professors and peers throughout the
entire mapping process. Mapping includes idea development, literature and field reconnaissance, gaining permission to access land, field work, lab analyses, construction
of final mapping deliverables and submitting these data
for publication. UNI students are developing a greater
understanding of the Iowan Erosion Surface specifically
the Waverly (2008-2009), Readlyn (2009-2010) and Dunkerton (2010-2011) (7.5'') Quadrangles. The UNI EDMAP
Team is interested in characterizing northeastern Iowa's
surficial geologic sediments to learn more about the geologic events that led up to the area's present distribution
of landforms. Secondary mapping products also seek to
identify the interrelationships of these surficial sediments
with flooding events, contaminant transport, development
of Karst topography and to help Iowa's communities develop sustainably.

82. THE CHEROKEE GROUP: BAD WATER, BAD COAL,
BAD GEOLOGY
Thomas Marshall
Iowa Geological and Water Survey
The Middle Pennsylvanian Cherokee Group is an important reservoir for coal, oil and natural gas in the Midcontinent. However, most of the Cherokee Group's coals were
deposited along margins of transgressing seas leading to
high sulfur content, contributing to the closing of the last
Iowa coal mine in 1994. Additionally, sulfur (pyrite) and
iron oxides in the coals and shales affect water quality in
Cherokee Group aquifers rendering them generally not
potable. The Midcontinent Cherokee Group also historically had problems with lithostratigraphy. Oklahoma and
Missouri divide the Cherokee into two subgroups, the
Krebs and Cabaniss; Kansas and Iowa do not. Missouri
recognizes seventeen formations, Oklahoma and Iowa
have five, and Kansas has two. Additionally, the nomenclature holds different hierarchies in different states. For
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example, the Krebs Subgroup of Oklahoma and Missouri
is recognized in Kansas as the Krebs Formation; the Tebo
Coal Bed of the Senora Formation of Oklahoma becomes
the Tebo Formation of Missouri. Finally, the Cherokee
lithostratigraphic nomenclature of Iowa is different from
that of Oklahoma, Kansas and Missouri. While not much
can be done about the quality of the Cherokee Group's
coals or water, its stratigraphic nomenclature problems
can be resolved. Recent work recognized 28 separate
named cycles of marine transgression and regression
(cyclothems) in the middle and lower Cherokee Group
from the Arkoma Basin margin in east-central Oklahoma
to southeastern Kansas. Eight to ten are recognized by
distinctive conodont morphotypes; at least seven represent major marine transgressions extending across the
Midcontinent. Therefore, correlating major cyclothems
with distinctive conodonts will establish an allostratigraphic (cyclothemic) classification system for the lower
and middle Cherokee Group. This scheme will be regional
with a unifying nomenclature for the entire Midcontinent
not just one or two states and laying the foundation for a
sequence stratigraphy of the Midcontinent Cherokee
Group.
83. COMPLETION OF IOWA'S FIRST DIGITAL BEDROCK
GEOLOGIC MAP
Raymond R. Anderson and Brian J. Witzke
Iowa Geological and Water Survey
The Iowa Geological and Water Survey recently completed the State's first digital map of the bedrock geology
of Iowa. Production of this map, the first new detailed
statewide geologic map in over 40 years, utilized all available data including exposure studies, well and core information, soils maps and other information and included
the production of a map of the bedrock surface elevation.
The mapping, which took over 12 years to complete, includes 37 geologic units from Precambrian through Cretaceous, revising and refining previous interpretations. The
map was drawn to represent the density of available
data, with areas of shallow overburden showing greater
detail than areas controlled only by widely-spaced wells.
This map is the first to delineate the major fault zones in
Iowa, clarifying the western extension of the Plum River
Fault Zone (PRFZ) and its relationship to the Amana Fault
Zone (AFZ) in eastern Iowa and identifying a new subparallel fault, the Iowa City-Clinton Fault Zone (ICCFZ).
The PRFZ is shown to join the AFZ, which trends to central Iowa Co. The down-to-south displacement of the AFZ
displays a scissor fault relationship with the down-tonorth PRFZ, the zero point in SW Linn Co. The ICCFZ parallels the PRFZ, about 15 miles to the south, and extends
from south-central Johnson Co. to east-central Clinton Co.
In southwest Iowa the Thurman-Redfield Structural Zone
is mapped from the Nebraska border to Story Co. in central Iowa. This fault demonstrates Phanerozoic reactivation of the southern bounding fault of the Midcontinent
Rift Iowa Horst and is evident in the juxtaposition of numerous Pennsylvanian units in the area. The fault that
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delineates the outer margin of the Manson Impact Structure is also mapped as a much more circular feature than
previous interpretations. The new geologic map also
shows a much greater area of Cretaceous bedrock in
southwest Iowa than previous maps and many more Cretaceous outliers in eastern Iowa. The completed map is
enhanced with a shaded relief overlay of the bedrock elevation.
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84. PARTICIPATING IN THE IOWA GEOSCIENCE EDUCATION INFORMATION NETWORK (IGEIN)
Chad Heinzel 1, James Walters 1, John Dunkhase 2 and Molly
Schlumbohm 1
University of Northern Iowa1/ University of Iowa2
There is a critical need for well-educated/employable geoscience teachers and geologists. There is also an increasing need for public awareness in Iowa regarding: global
climate change, environmental sustainability, natural resource management, energy production/conservation,
environmental national security and the important role
geoscientists play in addressing these issues. OMIG-LOL
is a collaborative effort between the University of Northern Iowa, the University of Iowa and the Iowa Limestone
Producers Association seeks to address the growing need
for well-educated geoscientists and geoscience teachers.
This venture provides field-based opportunities for Iowa's
teachers and their students that seek to develop observational skills and foster the production of new geologic
field experiences. These project data may now be stored
and accessed on the newly developed Iowa-GeologicEducation-Information-Network (IGEIN). This interactive
website is being constructed to facilitate data (geologic/
GIS) access for all learners to existing sources (e.g. Iowa
DNR GIS database). K-16 projects are being posted as
they are developed. These will serve as staging points for
Iowa's teachers to construct comparative projects using
data from across the state. The site contains many interactive components including podcasts (audio & video)
detailing the geology of Iowa. Individuals or entire
classes may use these podcasts as time permits and to
support their own scientific investigations. With their wide
distribution, ready access and preserved geology and
natural landscapes, state parks and other public lands are
likely targets for both virtual and real field investigations.
This venture utilizes authentic geologic and environmental
field experiences in Iowa and Colorado for Iowa's teachers and students to facilitate personal connections to the
natural world, instill a passion for lifelong scientific inquiry
and inspire teachers to share their field experiences with
each other and their students.

85. INFLUENCE OF SCHOOL CULTURE ON NEW TEACHERS: IMPPACT (INVESTIGATING THE MEANINGFULNESS
OF PRESERVICE PROGRAMS ACROSS THE CONTINUUM
OF TEACHING)
Margaret Sadeghpour-Kramer and John Dunkhase
University of Iowa
The IMPPACT Project represents a multi-university collaborative research study funded by the National Science
Foundation, aimed at examining the linkages between
science teacher preparation, classroom instruction and
pupil learning. The longitudinal study employs a concurrent, mixed-methods approach for triangulation of broad
numeric trends from the quantitative data with the rich in
-depth detail provided by the qualitative components.
Preparation of good teachers is of vital importance but
must be accompanied by retention once they are in the
field. This case study within the IMPPACT Project analyzes school culture as it impacts new teachers. Three
new teachers have shown developed beliefs concerning
the nature of science, and how it should be taught,
through the three years of data collection. Their data was
analyzed using a constant comparison model. All are of
similar background, belief in inquiry science and confidence level. All were hired at schools where mentors
were graduates of the same preparation program and
where administrators indicated in hiring interviews that
they would be allowed to teach as they think best. Interview questions include: perceptions on openness of
schools to inquiry science; its definition; control of curriculum; teaching strategies and assessment; levels and
kinds of support for new teachers and relationships between teachers, administration, parents and the community from perspectives of each player. Quantitative data
supports the findings from these and other interviews
within the larger project. It appears that the environment
in which the first years of teaching take place significantly
influences teacher beliefs and actions and their future as
science teachers.
86. APPLICATIONS COURSES CAN GUIDE TEACHERS IN
DEEP SCIENCE UNDERSTANDINGS AND MEANINGFUL
COMMUNITY INVOLVEMENT; A SUB-STUDY OF IMPPACT
(INVESTIGATING THE MEANINGFULNESS OF PRESERVICE PROGRAMS ACROSS THE CONTINUUM OF TEACHING)
Margaret Sadeghpour-Kramer 1, John Dunkhase 1 and
Hakan Akcay 1• 2
University of Iowa1; Marimara University2
The IMPPACT Project represents a multi-university collaborative research study funded by the National Science
Foundation, aimed at examining the linkages between
science teacher preparation, classroom instruction and
pupil learning. The longitudinal study employs a concurrent mixed-methods approach for triangulation of broad
numeric trends from the quantitative data with the rich in
-depth detail provided by the qualitative components. The
purpose of this related study was to investigate the ad-

vantages of an approach to instruction using current
problems and issues as curriculum organizers. Courses
using this approach are generically called "Applications of
Science" courses and are an integral part of the teacher
education program at a large Midwestern university. The
first study sample consisted of pre-service science teachers in one course in this program. Both qualitative and
quantitative research methods were used to determine
success of the applications course in illustrating a constructivist pedagogical approach; understanding science
concepts; and making science relevant to learners. The
results were very positive. In analyzing interviews of the
in-depth teachers in the larger IMPPACT study, who had
taken one or more of the four available Applications of
Science courses (taught by widely varying instructors),
varying results were seen among them, illustrating how
teaching must change to accomplish real learning. Students in the first study sample were involved with idea
generation, consideration of multiple points of views, collaborative inquiries and problem-solving. These all promoted grounded instruction using constructivist perspectives that situated science with actual experiences in the
lives of students. If these courses are taught well, they
can be an excellent tool to guide teachers and their students to deep science understandings as well as meaningful community interactions for the benefit of all.
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87. INVESTIGATING THE IMPACT OF A PRESERVICE
PROGRAM ON BELIEFS ABOUT SCIENCE TEACHING AND
LEARNING
Christopher Soldat
University of Iowa

There has been much attention about improving the skills
and abilities of students in Science. One critical factor is
the quality of teacher education programs for preparing
science teachers. There has been little research and much
debate about what constitutes an effective science
teacher education program. Teacher beliefs are thought
to be important factors which influence how science
teachers teach. This presentation provides a summary of
the results from a three year longitudinal study which
explores changes in twelve teachers at the University of
Iowa's Science Education Department. This summary is
part of the Investigating the Meaningfulness of Preservice
Programs Across the Continuum of Teaching (IMPPACT)
in science education which is a National Science Foundation funded, multi-university, collaborative research project. A mixed method design using semi-structured interviews was used to explore the beliefs about teaching,
learning and the Nature of Science. Four cohorts of
teachers represented the different critical stages of the
teaching continuum. Two cohorts of teachers represented
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entry and exit stages of preservice education. The other
two cohorts represented teachers who taught less than
four years and more than four years in the classroom.
Classroom observations and self-reported surveys were
gathered to provide collaborative evidence. The findings
from this study shed light on understandings concerning
the evolution of teacher beliefs. Factors effecting teacher
beliefs include college preparatory education programs,
school communities and the individual teachers themselves. There is a need to continue explorations of how
these factors are interrelated, as well as how to influence
and sustain the development of reformed-based beliefs
about teaching and learning in order to influence instructional practices.
88. SCIENCE SAFETY - UNDERSTANDING AND ADDRESSING THE NEED IN IOWA'S EDUCATIONAL INSTITUTIONS
Dennis McElroy 1 and Jack Gerlovich 2
Graceland University; Drake University2

such a structure in this species. Macroscopic investigation
showed clear morphological differences between the two
taxa in that the pads of C. tuberosa lack the adhesive
properties present in P. quinquefo/ia and other climbers.
Paraffin sections of the tendrils of both C. tuberosa and P.
quinquefolia were made and compared at the cellular
level. While there are similarities in general appearance
and structure, there are also notable differences in cellular formation: cells that grow in regular formation in P.
quinquefolia seem to grow erratically in C. tuberosa and
appear almost cancerous in formation. Since C. tuberosa
lacks the adhesive abilities of other climbers, the function
of this growth remains unknown. Although we have found
this growth in more than one plant, we cannot yet rule
out the possibility that it is environmentally induced.
90. TERRESTRIAL GASTROPODS OF THE LOESS HILLS-A
SURVEY
Alexander Permann, Sarah Schreur and William Heyborne
Morningside College

Science safety is in the news. Lawsuits in several states
have been filed against teachers and schools for negligence related to activities undertaken in science labs. In
many recent court cases the lawsuits focused on teachers
not addressing three critical duties: instruction, supervision and maintenance. The author's research has found a
majority of science teachers have never received training
in safety as it related to the science environment. This
situation is magnified since the majority of science facilities do not and cannot meet current safety laws, codes
and standards. This session will illustrate the dangers and
provide an analysis of a recent incident that occurred in
Ohio that resulted in serious burns to two female students. This and other incidents were entirely preventable
if the teachers had proper training. Two research studies
concerning science safety have been completed leading
to the development of a comprehensive safety tool for
Iowa educators and administrators. The research and tool
will be shared along with new professional development
opportunities.
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89. MORPHOLOGICAL AND ANATOMICAL COMPARISON
OF THE TENDRIL PADS OF CJSSUS TUBEROSA AND
PARTHENOCJSSUS QUINQUEFOUA (VITACEAE)
Erin E. Gitchell and Jean M. Gerrath
University of Northern Iowa

The purpose of this study is to investigate the "pad-like"
outgrowth of gelatinous fibers found on the tendrils of
Cissus tuberosa, which appears similar to the tendril pad
of Parthenocissus quinquefolia and other climbing vines.
This growth has appeared in more than one specimen of
C. tuberosa, but not consistently. C. tuberosa is not
known to produce tendril pads; this is the first report of
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Despite the fact that terrestrial gastropods appear to be
declining worldwide (Lydeard et al., Bioscience, 2004) the
group remains poorly studied across much of the natural
range. This is likely due in part to the small size of the
organisms and a paucity of taxonomic expertise for the
group. Consequently, few research groups currently work
on this group of organisms, particularly with regard to the
natural history of these animals . However, land snails
may be an important group worthy of a more sustained
research effort. Land snails are not only of concern from
a conservation standpoint, but also from an ecological
assessment standpoint as these animals may serve as
important ecological indicators (Shimek, Ecology, 1930).
Regarding the land snail fauna of the Loess Hills of Western Iowa, only a single recent study (Frest and Dickson,
Proc. Iowa Acad. Sci., 1986) has been published, and this
study was noted by the authors as being preliminary. Additionally, one of the present authors has received numerous questions from local land managers concerning local
land snail species. Consequently, in order to address this
apparent research need, the current study was initiated in
the fall of 2008. Here we present early findings of a qualitative survey of terrestrial gastropods of the Northern
Loess Hills of Western Iowa. To date our collecting efforts
have been concentrated in Stone State Park and the
Mount Talbot State Preserve in Woodbury and Plymouth
counties.
91. CIRCULATING TESTOSTERONE LEVELS IN ADULT
TREE SWALLOWS DURING THE BREEDING SEASON
Molly Staley and Carol Vleck
Iowa State University

Testosterone promotes secondary sex characteristics and
sperm production and affects aggression and breeding
behavior in birds. This study determined the previously
unknown breeding season profile of circulating testosterone levels in both male and female adult tree swallows.

Testosterone levels peaked during pair bonding and territory establishment and data showed statistically significant effects of sex, breeding stage and date relative to
when the female laid the first egg. Males possessed
higher testosterone levels and maintained elevated testosterone levels during incubation, contrary to most species in which males provide parental care. While females
are capable of raising their testosterone above breeding
baseline, there is probably higher selection on females to
reduce circulating testosterone, especially at the beginning of incubation. Low testosterone levels during incubation may be less critical for males as they do not incubate
and potentially allows males to seek out extra-pair matings with other females, a behavior common to tree swallows. The regulation of testosterone near minimal values
in both sexes during the nestling stage suggests the importance of parental care in ensuring reproductive success. Recent social interactions may also account for
some of the variance in testosterone levels amongst individuals of both sexes.
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92. CRYPTIC INTRASPECIFIC VARIATION IN SEX DETERMINATION IN CAENORHABDmS ELEGANS REVEALED BY
A TEMPERATURE-SENSillVE MUTATION
Christopher Chandler and Fredric J. Janzen
Iowa State University
An understanding of both intraspecific variation and interspecific differences is necessary to fully appreciate how
phenotypes, and the developmental processes and genetic pathways underlying them, evolve. For dichotomous
pathways such as sex determination, intraspecific phenotypic variation is difficult to identify but may be revealed
by mutations that de-stabilize the pathway. Here, I apply
this approach to sex determination in the model nematode, Caenorhabditis e/egans. Using a series of backcrosses to introgress these mutations into additional wild
isolates of this species, I found that the mutations' effects
vary subtly but significantly with genetic background. I
next used quantitative trait locus (QTL) mapping to examine the genetic architecture and basis of this background variation. I identified several significant QTL
whose effects were generally consistent across temperatures. These QTL collectively and individually explained a
relatively large fraction of the variance in tail morphology
(a sexually dimorphic trait), and at least one QTL contained no genes known to be involved in somatic sex determination. These results demonstrate the existence of
within-species variation in sex determination in this species and underscore the potential for variation in the
strength of interactions between gene products to promote microevolutionary change in developmental pathways.

93. THE DISTRIBUTION AND STRUCTURE OF FOOD
BODIES (PEARL GLANDS) IN THE VITACEAE
Jean M. Gerrath
University of Northern Iowa
Grape growers have long noticed the intermittent appearance of small, translucent bodies that resemble insect
eggs on the growing tips, inflorescences and abaxial leaf
surfaces of fast-growing vigorous grape plants. Current
internet information states that the structures form from
"sap" leaking from stomata and refers to them as "sap
pearls". Nineteenth century plant anatomists referred to
them as "pearl glands" and noted that they were stalked,
multicellular structures with a large head, sometimes with
a terminal stoma. It was assumed that they were widely
distributed in the Vitaceae and potentially of systematic
importance. Likely because of their transient nature, more
recent workers have not noted their distribution within
the Vitaceae. A survey of plants in our greenhouse has
demonstrated that they are present in all of the seven
genera and 37 species we possess, but only on young
tissue. Given that we also find them in Leea, sister to the
Vitaceae, we suspect that their distribution is universal in
this clade. We have found variation in form across genera, so concur with early anatomists that their structure
could be of systematic importance. A recent study by
workers in Brazil indicates that they function as ant food
bodies, and this is supported by vineyard observations
made in Iowa.
94. CRYSTAL SPATIAL COMPLEXillES IN LEAVES OF
THREE VARIEGATED SPECIES OF PEPEROMIA
Harry Horner, Hana Yoon and Divya Mekala
Iowa State University
Leaves of Peperomia (Piperaceae) typically contain a oneto two-layered photosynthetic palisade parenchyma
whose cells include spherical crystal aggregates of calcium oxalate called druses. Some species also display
other types of crystals (raphide bundles or prisms) in
their spongy parenchyma. Several previous studies suggest the druses in this genus play a role in light gathering
and dispersion for photosynthesis in a low-intensity environment. Peperomia scandens variegata, P. obtusifolia
var. variegata and P. prostrata were chosen for their
variegated-yellow and green leaf regions. In addition, P.
prostrata was chosen for its dimorphic leaves: with one
form being lens shaped and more green, and the other
form being flatter and more variegated. Both forms can
occur on the same branch or on side branches. Leaves of
these three species were observed by using different
preparative techniques and optical modes to better understand their anatomy, crystal types and shapes and
spatial locations of the crystals. The goal was to determine whether these species provide any evidence linking
their druses to light gathering and dispersion, based on
leaf variegation. Leaves were cleared or vibratome sectioned and the druses were isolated; all to provide both
qualitative and quantitative information with the aid of
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polarizing and bright field light microscopy and scanning
electron microscopy. Data will be collected to determine
whether there may be differences in the size, shape and
density of the druses between the yellow and green regions. In addition, in P. scandens variegata the underlying spongy mesophyll contains bundles of raphides that
may vary in number and size per unit leaf area between
the yellow and green regions. The preliminary results
from these three species will be compared with each
other for their similarities and differences in crystal organization and spatial arrangements.
95. UNUSUAL FEATURES OF CALCIUM OXALATE CRYSTALS IN RUBIACEAE (TRIBE NAUCLEEAE)
Nels R. Lersten and Harry Horner
Iowa State University
Seven calcium oxalate crystal forms are recognized in
plants (aciculars, crystal sand, druses, prisms, raphides,
sphaerites and styloids) and they occur in specialized cells
called crystal idioblasts. All occur in various members of
Rubiaceae, the fourth largest angiosperm family with 611
genera and 13,148 species. In addition, the mostly African and Asian Tribe Naucleeae (179 species, 24 genera)
exhibits two previously undescribed crystal forms. Leaf
samples from herbarium specimens (106 species [59%]
from 23 genera [96%] of total) obtained from Iowa State
University, The Field Museum and the Missouri Botanical
Garden were cleared and viewed light microscopically
between crossed polarizers. Prominent crystal-containing
idioblasts occur in every genus, and are selectively located: (1) in a conspicuous file just above at least the
smaller veins, (2) scattered above or alongside veins or
(3) in spongy mesophyll where idioblasts often form a
reticulate mesh. No conspicuous idioblasts occur in leaf
palisade mesophyll or epidermis. Most idioblasts contain
crystal sand, and many have, in addition, an embedded
imperfect or complete druse (spherical aggregate of crystals); fewer idioblasts have 2 embedded druses, rarely 3
or 4. This type of idioblast, containing these two crystal
forms, is newly described here. In some idioblasts a single druse, with scanty crystal sand surrounding it, is most
prominent, and in a few the druse occurs alone. In two
genera large idioblasts above veins have crystal sand-like
contents condensed into a solid crystalline "concretion", a
second newly described crystalline form. Besides the
large primary crystal-containing
idioblasts, tiny
"secondary" crystals (prisms, druses, raphides, aciculars,
sphaerites) also occur variously in some normalappearing mesophyll and epidermal cells. These different
crystal forms with their special locations in leaves (crystal
macropatterns) is species- and genus-specific, and potentially of phylogenetic value within the Tribe Naucleeae
and the Family Rubiaceae.
The most exciting phrase to hear in science, the one that
heralds new discoveries, is not 'Eureka!' but 'That's funny ... '
-Isaac Asimov
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96. THE EFFECT OF THE MENSTRUAL CYCLE ON PHYSIOLOGICAL MEASURES AND MEMORY
Cortney Bax, Chelsea Bruening and Jacqueline Brittingham
Simpson College
The purpose of this study was to measure differences in
physiological and psychological variables during distinct
phases of the menstrual cycle. Previous studies have
identified a series of tests where performance varies in
response to hormone fluctuations that accompany the
menstrual cycle. Healthy female subjects between 18-23
years of age were recruited for the study and trained to
monitor their menstrual cycle over a two month time
course. Physiological measures such as daily basal body
temperature, blood pressure and heart rate were recorded by the subjects. Pain tolerance, hearing threshold,
visual acuity, digit memory, word recall and spatial memory assessments were routinely performed on the subjects throughout the duration of the experiment. At the
completion of the study data were analyzed to identify
the correlation between the test results and the timing of
the tests relative to the phases of the menstrual cycle.
97. HPLC-UV ANALYSIS OF BUPROPION AND HYDROXYBUPROPION: APPLICATION TO IN VIVO PHARMACOKINETIC DRUG-DRUG INTERACTION STUDIES BETWEEN
BUPROPION AND POTENT CYP2B6 INHIBITORS
Jillissa C. Molnari, Bryant M. Moeller and Alan L. Myers
Drake University
Bupropion is a popular antidepressant that is also prescribed in the management of smoking cessation. In humans, bupropion is predominantly metabolized to its active metabolite hydroxybupropion by CYP2B6. Inhibitors
of CYP2B6 have the potential to decrease the clearance of
bupropion, leading to adverse drug toxicity. We sought to
develop a sensitive HPLC-UV assay to quantify plasma
and brain concentrations of bupropion and hydroxybupropion, and apply the assay to assess in vivo pharmacokinetic (PK) drug-drug interaction (DDI) studies between bupropion and potent CYP2B6 inhibitors. Tissue
extraction followed by HPLC-UV detected timolol (IS),
hydroxybupropion and bupropion at 6, 11 and 36 minutes, respectively. The LOD for both compounds was 6.0
ng/ml, and the intra-day and inter-day coefficients of
variation was ±12% in plasma and ±15% in whole brain
tissue. We then utilized this novel technique to evaluate
the PK of bupropion and hydroxybupropion following repeated administration of the known CYP2B6 inhibitor ticlopidine (5 mg/kg daily x 5 days) in CF-1 mice. Ticlopidine increased the plasma area under the concentration curve (AUC) of bupropion (2.0-fold, p<0.01) and de-

creased the plasma AUC of hydroxybupropion (1.2-fold,
p<0.05). In whole brain tissue, ticlopidine increased the
AUC of bupropion (1.3-fold, p>0.05) and decreased the
AUC of hydroxybupropion (2.0-fold, p<0.001). In summary, we have developed a sensitive HPLC assay and
suitable rodent model to evaluate in vivo PK DDI between
bupropion and CYP2B6 inhibitors. Support: Drake University COPHS Intramural Research Grants.
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98. COMPARISON OF BLOOD COAGULATION PROPERTIES IN HIBERNATING AND NON-HIBERNATING WOOD
TURTLES ( GL YPTEMYS JNSCULPTA)
Neha Yadav, David K. Saunders and Jeffery W. Tamplin
University of Northern Iowa

99. THE EFFECT ON BMI OF STUDENTS BEFORE AND
AFTER THE REMOVAL OF SUGARY SNACKS FROM VENDING MACHINES

Johan Conradie, Sam Emerick and Ryan Hanks
Morningside College
Because the prevalence of children and adolescents in the
U.S. being overweight are increasing at alarming rates,
steps need to be taken to reverse this trend, including
removing sugary snacks and other competitive foods from
schools. This retrospective study consisted of collecting
and analyzing the BMI's of the students attending the
Kingsley-Pierson high school before and after the removal
of sugary snacks from vending machines and competitive
foods available to students at school. The results of analyzing the students BMI's show a significant difference
with a p-value of 0.00005. These data suggest that removal of sugary snacks has a reducing effect on student
BMI.

Hibernation of painted turtles ( Chrysemys picta be/It) and
red-eared sliders ( Trachemys scripta elegans) in cold conditions resu lts in prolonged blood clotting times (Barone
and Jacques, 1975). Our study was undertaken to determine if factors other than temperature bring about the
prolonged clotting time in hibernating turtles. Blood was
removed from wood turtles ( Glyptemys insculpta) in
March (n=6; hibernating), June (n=7; non-hibernating)
and October (n=lO; pre-hibernating) and separated into
plasma and blood cells. Activated partial thrombin time
(APTT) and Thrombin time (TT) were determined for all
plasma samples in addition to being tested for the functionality of coagulation factors VIII, IX, XI and XII.
Prothrombin time (PT) was determined only in samples
taken from turtles in March and June. APTT was most
prolonged in June (437.7±144.8) followed by October
(148.24±95.58) and March (137±31.91). No significant
difference was found in APTT between March and October samples. PT was also more prolonged in June relative
to March. TT was unchanged for March, June and October samples. Factor VIII appears to be missing in all samples and Factor IX and XI were either not present or not
functional in blood samples from March and October, but
were present and functional in blood samples from June.
Despite the apparent lack of Factors VIII, IX, & XI, APTT
was not prolonged, but rather shortened, indicating a
functional intrinsic coagulation pathway in hibernating
wood turtles. Our results fail to explain the prolonged
blood coagulation time found in hibernating pa inted turtles and red-eared sliders.

Nobody climbs mountains for scientific reasons.
Science is used to raise money for the expeditions,
but you really climb for the hell of it.
-Edmund Hillary
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